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10.0 SITE-SPECIFIC EVALUATIONS 	 1 

The objectives of the approved final work plan were to: (1) identify COPCs (if present) at each 2 

site, (2) evaluate the nature and extent of any contamination, and (3) appraise sites requiring 3 

corrective measures. The site-specific evaluations are divided into investigation groups that were 4 

established in the approved final work plan. Each discussion includes detailed, site-specific 5 

summaries containing: (1) site history and previous investigations, (2) site-specific geology and 6 

hydrogeology, (3) field investigation approach and deviations from the approved final work plan, 7 

(4) nature and extent of contamination, (5) expected fate and transport of COPCs, (6) human 8 

health-based risk assessment, and (7) corrective measures considerations. 	 9 

The site-specific discussions are designed to provide the information necessary to determine any 10 

required site-specific remedial alternatives, and to specify which sites are potential 11 

CMS candidates. 	 12 
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10.0 SITE-SPECIFIC EVALUATIONS 

The objectives of the approved final work plan were to: (1) identify COPCs (if present) at each 

site, (2) evaluate the nature and extent of any contamination, and (3) appraise sites requiring 

corrective measures. The site-specific evaluations are divided into investigation groups that were 

established in the approved final work plan. Each discussion includes detailed, site-specific 

summaries containing: (1) site history and previous investigations, (2) site-specific geology and 

hydrogeology, (3) field investigation approach and deviations from the approved final work plan, 

(4) nature and extent of contamination, (5) expected fate and transport of COPCs, (6)  human 

health-based risk assessment, and (7) corrective measures considerations. 

The site-specific discussions are designed to provide the information necessary to determine any 10 

required site-specific remedial alternatives, and to specify which sites are potential 11 

CMS candidates. 12 
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10.1 AOC 628, Sandblasting Area, Southeast of Building 68 	 1 

A CSI site, AOC 628 is a fenced area southeast of Building 68 that was used from 1962 to 1967 2 

for abrasive blasting of large metal parts, including ship parts. Materials released, stored or 3 

disposed of included spent blasting media, paint and metallic residues, organic solvent wastes, and 4 

petroleum products. 	 5 

10.1.1 Site Geology 	 6 

The soil boring locations for AOC 628 are shown in Figure 10.1-1. The detailed stratigraphy at 7 

AOC 628 could not be determined as no monitoring well borings were installed at this site. 8 

Therefore, geologic and hydrogeologic data gathered from the immediately adjacent AOC 620 in 9 

Zone F, is presented. Based on three monitoring well borings, the stratigraphy consists of silt and lo 

clay overlying sandy clay. The silt and clay exhibits a grain size distribution of 8% sand, 32% 11 

silt, and 60% clay. The sandy clay extends to the maximum depth of the wells and exhibits an 12 

average grain size distribution of 55% sand, 10% silt, and 35% clay. Boring logs for these wells 13 

are contained in Appendix A of the Draft Zone F RCRA Facility Investigation Report (EnSafe, 14 

December 1997). Based on the Zone G shallow groundwater potentrometric maps contained in 15 

Section 2 the groundwater elevation at AOC 628 is approximately 4 ft msl. Shallow groundwater 1e 

at AOC 628 flows generally to the southeast. 	 17 

10.1.2 Field Investigation Approach 	 18 

The objective of the field investigation at AOC 628 was to: (1) confirm the presence or absence 19 

of contamination in the site area; (2) delineate any contamination found; and (3) provide sufficient 20 

data to support a detailed evaluation of treatment alternatives, if required. Media sampled within 21 

the investigation area included site soil. Section 3 of this report details the methods used during 22 

the field investigation. Included in this section are descriptions of the hand-auger procedures used 23 

for soil sampling, and miscellaneous procedures used during the field investigation. Also 24 
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10.1 AOC 628, Sandblasting Area, Southeast of Building 68 

A CSI site, AOC 628 is a fenced area southeast of Building 68 that was used from 1962 to 1967 

for abrasive blasting of large metal parts, including ship parts. Materials released, stored or 

disposed of included spent blasting media, paint and metallic residues, organic solvent wastes, and 

petroleum products. 

10.1.1 Site Geology 

The soil boring locations for AOC 628 are shown in Figure 10.1-1. The detailed stratigraphy at 

AOC 628 could not be determined as no monitoring well borings were installed at this site. 

Therefore, geologic and hydrogeologic data gathered from the immediately adjacent AOC 620 in 

Zone F, is presented. Based on three monitoring well borings, the stratigraphy consists of silt and 

clay overlying sandy clay. The silt and clay exhibits a grain size distribution of 8% sand, 32% 

silt, and 60% clay. The sandy clay extends to the maximum depth of the wells and exhibits an 

average grain size distribution of 55% sand, 10% silt, and 35% clay. Boring logs for these wells 

are contained in Appendix A of the Drafi Zone F RCRA Facility Investigation Report (EnSafe, 

December 1997). Based on the Zone G shallow groundwater potentrometric maps contained in 

Section 2 the groundwater elevation at AOC 628 is approximately 4 ft msl. Shallow groundwater 

at AOC 628 flows generally to the southeast. 

10.1.2 Field Investigation Approach 

The objective of the field investigation at AOC 628 was to: (1) confirm the presence or absence 

of contamination in the site area; (2) delineate any contamination found; and (3) provide sufficient 

data to support a detailed evaluation of treatment alternatives, if required. Media sampled within 

the investigation area included site soil. Section 3 of this report details the methods used during 

the field investigation. Included in this section are descriptions of the hand-auger procedures used 

for soil sampling, and miscellaneous procedures used during the field investigation. Also 
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discussed are the analytical protocols for sample analyses. Appendix D contains the analytical data 

report or samples collected in Zone G. 	 2 

10.1.3 Soil Sampling and Analysis 	 3 

The approved final RFI work plan proposed advancing five soil borings within the AOC 628 area 4 

to detect the presence of any soil contamination from this site. Upper and lower interval soil 5 

samples were proposed from each boring. Five soil borings were advanced during the field 6 

investigation, as depicted in Figure 10.1-1. Four borings included both soil sampling intervals, 	7 

while one boring included the upper interval only. Where not collected, the lower interval sample 8 

was not collected due to obstructions in the borehole, or because of a shallow water table. In 9 

accordance with the approved final RFI work plan soil samples from AOC 628 were analyzed for to 

metals, SVOCs, and VOCs at DQO Level III. Table 10.1.1 summarizes the AOC 628 soil 11 

samples and analyses. 	 12 

Table 10.1.1 
Zone G 

AOC 628 
Soil Samples and Analyses 

Boring 
Location 

Sample 
identifier 

Sample 
Interval 

Date 
Collected Analyses Remarks 

628SB001 628SB00101 Upper 109/01/96 See Note 
628SB00202 Lower 

628SB002 628SB00201 Upper 10/01/96 See Note 
628SB00202 Lower 

628SB003 628SB00301 Upper 10/01/96 See Note 
628SB00302 Lower 

628SB004 628SB00401 Upper 10/01/96 See Note Lower interval not sampled 

6285B005 628SB00501 Upper 10/01/96 See Note 
628SB00502 Lower 

Note: 
SW-846 (metals, SVOCs, VOCs) at DQO Level Ill 
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discussed are the analytical protocols for sample analyses. Appendix D contains the analytical data 

report or samples collected in Zone G. 

10.1.3 Soil Sampling and Analysis 

The approved final RFI work plan proposed advancing five soil borings within the AOC 628 area 

to detect the presence of any soil contamination from this site. Upper and lower interval soil 

samples were proposed from each boring. Five soil borings were advanced during the field 

investigation, as depicted in Figure 10.1-1. Four borings included both soil sampling intervals, 

while one boring included the upper interval only. Where not collected, the lower interval sample 

was not collected due to obstructions in the borehole, or because of a shallow water table. In 

accordance with the approved final RFI work plan soil samples from AOC 628 were analyzed for 

metals, SVOCs, and VOCs at DQO Level 111. Table 10.1.1 summarizes the AOC 628 soil 

samples and analyses. 

Table 10.1.1 
Zone G 

AOC 628 
Soil Samples and Analyses 

Boring Sample Sample Date 
Laeation Identifier lntewal Collected Analyses Remarks 

628SBWI 628SBW101 Upper 109/011% See Note 
628SBW202 Lower 

628SB002 628SBOmO1 Upper 101011% See Note 
628SBW2M Lower 

628SB003 628SBW301 Upper 10101196 See Note 
628SB00302 Lower 

628SBW 628SBOMOI Upper 101011% See Note Lower interval not sampled 

628SB005 628SB005OI Upper 10/011% See Note 
628SB00502 Lower 

Note: 
SW-846 (metals, SVOCs, VOCs) at  DQO Level 111 
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10.1.3.1 Nature of Contamination in Soil  

Organic compound analytical results for soil are summarized in Table 10.1.2. Inorganic analytical 2 

results for soil are summarized in Table 10.1.3. Table 10.1.4 summarizes all analytes detected 3 

in soil at AOC 628. Appendix D contains a complete analytical data report for all Zone G samples 4 

collected. 	 5 

Volatile Organic Compounds in Soil 	 6 

Two VOCs were detected in surface soil. No VOCs in surface soil exceeded their respective 7 

RBC. 	 8 

Three VOCs were detected in subsurface soil samples at this AOC. Methylene chloride was the 9 

only VOC which exceeded its respective SSL in subsurface soil. Figure 10.1-2 presents methylene io 

chloride concentrations detected in subsurface soil. 	 11 

Semivolatile Organic Compounds in Soil 	 12 

Fourteen SVOCs were detected in surface soil samples at AOC 628. Benzo(a)pyrene and 13 

dibenz(a,h)anthracene exceeded exceeded their respective RBCs in surface soil samples at this 14 

AOC. Figure 10.1-3 presents total BEQ concentrations detected in surface soil at AOC 628. 	is 

Eighteen SVOCs were detected in subsurface soil samples at AOC 628. No SVOCs in subsurface 16 

soil exceeded their respective SSL. 	 17 

Inorganic Elements in Soil 	 18 

Eighteen metals were detected in surface soil samples collected at AOC 628. Arsenic, and 19 

chromium were detected at concentrations which exceeded the greater of their respective RBCs 20 

and background concentrations for Zone G surface soil. Concentrations of iron in all five samples 21 

exceeded the RBC. Because iron is considered an essential nutrient, no background for iron was 22 

established. 	 23 
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10.1.3.1 Nature of Contamination in Soil 

Organic compound analytical results for soil are summarized in Table 10.1.2. Inorganic analytical 

results for soil are summarized in Table 10.1.3. Table 10.1.4 summarizes all analytes detected 

in soil at AOC 628. Appendix D contains a complete analytical data report for all Zone G samples 

collected. 

Volatile Organic Compounds in Soil 

Two VOCs were detected in surface soil. No VOCs in surface soil exceeded their respective 

RBC. 

Three VOCs were detected in subsurface soil samples at this AOC. Methylene chloride was the 

only VOC which exceeded its respective SSL in subsurface soil. Figure 10.1-2 presents methylene 

chloride concentrations detected in subsurface soil; 

Semivolatile Organic Compounds in Soil 

Fourteen SVOCs were detected in surface soil samples at AOC 628. Benzo(a)pyrene and 

dibenz(a,h)anthracene exceeded exceeded their respective RBCs in surface soil samples at this 

AOC. Figure 10.1-3 presents total BEQ concentrations detected in surface soil at AOC 628. 

Eighteen SVOCs were detected in subsurface soil samples at AOC 628. No SVOCs in subsurface 

soil exceeded their respective SSL. 

Inorganic Elements in Soil 

Eighteen metals were detected in surface soil samples collected at AOC 628. Arsenic, and 

chromium were detected at concentrations which exceeded the greater of their respective RBCs 

and background concentrations for Zone G surface soil. Concentrations of iron in all five samples 

exceeded the RBC. Because iron is considered an essential nutrient, no background for iron was 

established. 
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Table 10.1.2 
Zone G 

AOC 628 
Organic Compound Analytical Results for Soil 

Parameters 
Sample 
Interval 

Frequency 
of 

Detection 

Range of 
Detections 

(fig/kg) 

Mean of 
Detections 

(pg/kg) 

Reference 
Conc. 
(pg/kg) 

Number of 
Samples 

Exceeding 
Reference 

Volatile Organic Compounds (Upper Interval - 5 Samples/Lower interval - 4 Samples) (.g/kg) 

Benzene Upper 115 2.00 2.00 22000 0 
Lower 014 ND ND 30 0 

2-Buranone (MEK) Upper 0/5 ND ND 4700000 0 
Lower 1/4 44.0 44.0 7900 0 

Carbon disulfide Upper 0/5 ND ND 780000 0 
Lower 2/4  1.00 - 2.00 1.50 32000 0 

Methylene chloride Upper 0/5 ND ND 85000 0 
Lower 1/4 32.0 32.0 20 1 

Trichloroethene Upper 115 2.00 2.00 58000 0 
Lower 0/4 ND ND GO 0 

Semivolatile Organic Compounds (Upper Interval - 5 Samples/Lower Interval - 4 Samples) pg/kg) 

BEQs1  Upper 5/5 84.8 - 453.55 292 88 4 
Lower 014 NA NA NA NA 

Bcnzo(a)anthracene Upper 5/5 54.0 - 260 149 880 0 
Lower 3/4 140 - 330 233 2000 0 

Benzo(b)fluoranihene Upper 5/5 76.0 - 320 213 880 0 
Lower 3/4 74.0 - 250 184 5000 0 

Benzo(k)fluoranthene Upper 5/5 79.0 - 250 182 8800 0 
Lower 3/4 64.0 - 350 225 49000 0 
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Table 10.1.2 
zone r. - 

AOC 628 
Organic Compound Analytical Results far Soil 

Number of 
Frequency Range of Mean of Refereye Samples 

Sample of Detecttans Detections Conc. Exceeding 
Parameters Interval Deteetlan W k @  w k @  bdkd Reference 

Volatile Orgaruc Compounds (Upper Interval - 5 SamplesILower Interval - 4 Samples) @/kg) 

Benzene Upper 115 2 00 2 00 22000 o 
Lower 014 ND ND 30 0 

2-Butanone (MEK) Upper 015 ND ND 47W000 0 
Lower 114 44 0 44 0 7WO 0 

Carbon d~sulfide Upper 015 ND ND 78W00 0 
Lower 214 1 0 0 - 2 0 0  1 50 32000 0 

Methylene chlor~de Upper 015 ND ND 85WO 0 
Lower 114 32 0 32 0 20 I 

TncNoroethene upper 115 2 00 2 00 58WI 0 
Lower 014 ND ND 60 0 

Semivolatile Organic Compounds (Upper Interval - 5 SamplesILower Interval - 4 Samples) Wkg) 

BEQS' Upper 515 84 8 - 453 55 292 88 4 
Lower 0/4 N A N A N A N A 

Benro(a)anshracene Upper 515 5 4 0  264 149 880 0 
Lower 314 140 330 233 2WO 0 

Be~o(b)fluoranthew Upper 515 76 0 320 213 880 0 
Lower 314 74 0 - 250 184 5000 0 

Benzo(k)fluoranthene Upper 515 79 0 - 250 182 88M) 0 
Lower 314 64 0 - 350 225 49000 0 
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Table 10.1.2 
Zone G 

AOC 628 
Organic Compound Analytical Results for Soil 

Parameters 
Sample 
Interval 

Frequency 
of 

Detection 

Range of 
Detections 

(jai kg) 

Mean of 
Detections 

(1.1g/kg) 

Reference 
Conc. 
(pg/kg) 

Number of 
Samples 

Exceeding 
Reference 

Benzo(a)pyrene Upper 5/5 66.0 - 270 179 88 4 
Lower 4/4 73.0 - 280 196 8000 0 

Chrysene Upper 515 53.0 - 650 287 88000 0 
Lower 4/4 89.0 - 540 272 160000 0 

Dibenz(a,h)anthracene Upper 415 46.0 - 120 77.0 88 1 
Lower 3/4 55.0 - 77.0 66.0 2000 0 

Incleno(1,2,3-ed)pyrene Upper 5/5 50.0 - 220 128 880 0 
Lower 3/4 100 - 180 150 14000 0 

Acenaphthene Upper 015 ND ND 470000 0 
Lower 2/4 52.0 - 86.0 69.0 570000 0 

Acenaphthytene Upper 2/5 60.0 - 73.0 66.5 230000 0 
Lower 1/4 69.0 69.0 293000 0 

Anthracene Upper 4/5 60.0 - 170 101 23130000 0 
Lower 4/4 22.0 - 130 79.5 12000000 0 

Benzo(g, h,i)pery le ne Upper 5/5 54.0 - 300 153 230000 0 
Lower 3/4 130 - 190 157 4.66E08 0 

Di -n-butylphthalate Upper 0/5 ND ND 780000 0 
Lower 1/4 24.0 24.0 2300000 0 

Flue ranthe ne Upper 4/5 180 - 2100 795 310000 0 
Lower 4/4 100 - 2100 775 4300000 0 
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Table 10.1.2 
Zone C. - 

AOC 628 
Organic Campound Analytical Results for Soil 

Number of 
Frequency Range of Mean of Referelee Samples 

Sample of Detections Detections Cone. Exceeding 
Parameters Interval Detection (&dkd (Jew Reference 

Benza(a)pyrene Upper 515 66.0 - 270 179 88 4 
Lower 414 73.0 - 280 1% 8000 0 

Chrysene Upper 515 53.0 - 650 287 88000 0 
Lower 414 89.0 - 540 272 160000 0 

Dibem(a,h)anthracene Upper 415 46.0 - I20 77.0 88 I 
Lower 314 55.0 - 77.0 66.0 2WO 0 

Indeno(l.2.3-cdlpyrene Upper 515 ' 50.0 - 220 128 880 0 
Lower 314 100 - 180 150 14000 0 

Acenaphthene Upper 015 ND ND 470000 0 
Lower 214 52.0 - 86.0 69.0 570000 0 

Acenaphthylene Upper 215 60.0 - 73.0 66.5 230000 0 
Lower 1 I4 69.0 69.0 293000 0 

Anthracene Upper 415 60.0 - 170 101 2300000 0 
Lower 414 22.0 - 130 79.5 12- 0 

Benzo(g,h.i)perylene Upper 5/5 54.0 - 300 153 230000 0 
Lower 314 130 - 190 157 4.66E08 0 

Di-n-hurylphthalate Upper 015 ND ND 780000 0 
Lower 114 24.0 24.0 2300000 0 

Fluoranlhene Upper 415 180 - 2100 795 310000 0 
Lower 414 100 - 2100 775 4 3 W m  0 
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Table 10.1.2 
Zone G 

AOC 628 
Organic Compound Analytical Results for Soil 

Parameters 
Sample 
Interval 

Frequency 
of 

Detection 

Range of 
Detections 

(µg/kg) 

Mean of 
Detections 

(µg/kg) 

Reference 
Conc.*  
(mg/kg) 

Number of 
Samples 

Exceeding 
Reference 

Fluorene Upper 0/5 ND ND 310000 0 
Lower 1/4 48.0 48.0 560000 0 

2-Methylnaphthalene Upper 1/5 42.0 42.0 310000 0 
Lower 0/4 ND ND 126000 0 

Naphthalene Upper 0/5 ND ND 310000 0 
Lower 1/4 44.0 44.0 84000 0 

Phenanthrene Upper 4/5 ' 69.0 - 450 220 230000 0 
Lower 4/4 26.0 - 1100 359 1380000 0 

Pyrene Upper 4/5 160 - 1400 560 230000 0 
Lower 4/4 78.0 - 1400 557 4200000 0 

1,2,4-Trichlorobenzene Upper 0/5 ND ND 78000 0 
Lower 1/4 76.0 76.0 5000 0 

Notes: 
1 	= 	Calculated from methods described in USEPA Interim Supplemental Guidance to RAGS: Human Health Risk Assessment, Bulletin 2 (USEPA, 1995c) 
* 	= 	Residential RBCs (THQ=0.1) were used as a reference concentration for upper interval samples. Generic soil-to-groundwater SSLs (DAF=20) from the Soil Screening Guidance: 

Technical Background Document (USEPA, 1996b) were used as a reference concentration for lower interval samples 
ND 	= Not detected 
NL 	= Not listed 
NA 	= Not applicable 
mg/kg 	= Milligrams per kilogram 
,ag/kg 	= Micrograms per kilogram 
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Table 10.1.2 
Zone G 

AOC 628 
Organic Compound Analytical Results for Soil 

Number of 
Frequency Range of Mean of Refereye Samples 

Sample of Dttedions Detedions Conc. Exceeding 
Parameters Interval Detection Olglkg) OlglkKl OlgIkKl Reference 

Fluorere Upper 015 ND ND 31MMO 0 
Lower 114 48 0 48 0 560000 0 

2-Methylnaphthalene 

Naphthalene 

Upper I IS 
Lower 014 

Upper 015 
Lower 114 

415 Upper 
Lower 414 

Pyrene Upper 415 160 - 1400 580 23mX) 0 
Lower 414 7 8 0 - 1 4 0 0  557 42WOa) 0 

1 2,4 Tnchlorobenzene Upper 015 ND ND 780M) 0 
Lower 114 76 0 76 0 5000 0 

Notes: 
1 - - 
* - - 

ND - - 
NL - - 
N A - - 
mglkg = 

mikg  = 

Calculated from methods described in USEPA Interim Supplemental Guidance to RAGS: Human Health Risk Assessment. Bulletin 2 (USEPA. 1995~)  
Residential RBCs (THQ=O.I) were used as a reference concentration for upper interval samples. Generic soil-lo-groundwater SSLs (DAF=2O) from the Soil Screening Guidonre: 
Technical BackgroundDocument (USEPA, 19%b) were used as a reference concentration for lower interval samples 
Not detected 
Not listed 
Not applicable 
Milligrams per kilogram 
Micrograms per kilogram 
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Table 10.1.3 
Zone G 

AOC 628 
Inorganic Compound Analytical Results for Soil 

Parameters 
Sample 
Interval 

Frequency 
of 

Detection 

Range of 
Detections 

(mg/kg) 

Mean of 
Detections 

(mg/kg) 

Reference 
Conc.• 
(mg/kg) 

Number of 
Samples Exceeding 

Reference 

Inorganics (Upper Interval - 5 Samples/Lower Interval - 4 Samples) (mg/kg) 

Aluminum (Al) Upper 5/5 3130 - 10600 5780 7800 1 
Lower 4/4 5150 -15800 9790 1000000 0 

Antimony (Sb) Upper 115 0.64 0.640 3.10 0 
Lower 2/4 0.50 - 0.57 0.535 5 0 

Arsenic (As) Upper 5/5 1.40 - 21.0 8.48 0.430 5 
Lower 4/4 7.50 - 19.4 11.9 29 0 

Barium (Ba) Upper 5/5 11.0 - 38.5 21.3 550 0 
Lower 4/4 16.5 - 44.4 29.6 1600 0 

Beryllium (Be) Upper 0/5 ND ND 0.15 0 
Lower 1/4 1.30 1,30 63 0 

Cadmium (Cd) Upper 4/5 0.17 - 0.33 0.253 3.90 0 
Lower 3/4 0.32 - 0.42 0.360 8 0 

Calcium (Ca) Upper 5/5 5970 - 80600 34900 NL NA 
Lower 4/4 5460 - 15500 10500 NL NA 

Chromium (Cr) Upper 5/5 5.40 - 44.7 21.2 39.0 1 
Lower 4/4 22.4 - 32.6 26.0 1000000 0 

Cobalt (Co) Upper 5/5 0.86 - 2.20 1.83 470 0 
Lower 4/4  2.70 - 6.60 3.88 2000 0 

Iron (Fe) Upper 5/5 2780 - 23900 9690 2300 5 
Lower 4/4 11000 - 30600 16900 NL NA 
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Table 10.1.3 
Zone G 

AOC 628 
Inorganic Compound Analylieal Resulls for Soil 

Frequency Range of Mean of Reference Number of 
Sample of Detections Detections Cone.* Samples Exceeding 

Parameters Interval Detection (mglkg) ( m d k a  (mglkKl Reference 

Inorganics (Upper Interval - 5 Sampleslhwer Interval - 4 Samples) (mglkg) 

Aluminum (Al) Upper 515 3130 - 10M)O 5780 7800 1 
Lower 414 5150 - 15800 9790 lMMOOO 0 

Antimony (sb) Upper 115 0.64 0.640 3.10 0 
Lower 214 0.50 - 0.57 0.535 5 0 

Arsenic (As) Upper 515 1.40 - 21.0 8.48 0.430 5 
Lower 414 7.50 - 19.4 11.9 29 0 

Barium (Ba) UPPI 515 11.0 - 38.5 21.3 550 0 
Lower 414 16.5 - 44.4 29.6 1600 0 

Beryllium (Be) Upper 015 ND ND 0.15 0 
Lawer 114 1.30 1.30 63 0 

Cadmium (Cd) Upper 415 0.17 - 0.33 0.253 3.90 0 
Lower 314 0.32 - 0.42 0.360 8 0 

Calcium (Ca) Upper 515 5970 - 80MX) 34900 NL N A 
Lower 414 5460 - 15500 1 MI31 NL N A 

Chromium (Cr) Upper 515 5.40 - 44.7 21.2 39.0 I 
Lower 414 22.4 - 32.6 26.0 IOODOOO 0 

Cobalt (CO) Upper 515 0.86 - 2.20 1.83 470 0 
Lower 414 2.70 6.60 3.88 2000 0 

ha" (FC) Upper 515 2780 - 23900 9690 2300 5 
Lower 414 11WO 30600 16900 NL N A 
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Table 10.1.3 
Zone G 

AOC 628 
Inorganic Compound Analytical Results for Soil 

Parameters 
Sample 
Interval 

Frequency 
of 

Detection 

Range of 
Detections 
(mg/kg) 

Mean of 
Detections 

(mrjkg) 

Reference 
Canc.• 
(mg/kg) 

Number of 
Samples Exceeding 

Reference 

Lead (Pb) Upper 5/5 11.2 - 97.0 54,9 400 
Lower 4/4 42.9 - 98.0 68.8 400 

Magnesium (Mg) Upper 5/5 798 - 2560 1550 NL NA 
Lower 4/4 1450 - 4810 2570 NL NA 

Manganese (Mn) Upper 5/5 55.4 - 146 96.8 180 
Lower 4/4 158 - 655 290 1100 

Mercury (Hg) Upper 5/5 0.04 - 0.19 0.136 2.30 0 
Lower 4/4 - 0.40 0.285 2.1 

Nickel (Ni) Upper 5/5 4.40 - 11.4 6.94 160 
Lower 4/4 6.70 - 10.9 8.98 130 

Potassium (K) Upper 4/5 396 - 2330 942 NL NA 
Lower 4/4 649 - 2490 1250 NL NA 

Selenium (Se) Upper 4/5 0.38 - 1.4 0.73 39.0 0 
Lower 4/4 0.38 - 1.8 0.87 5 0 

Thallium (T1) Upper 0/5 ND ND 0.63 0 
Lower 1/4 0.47 0.47 0.95 0 

Vanadium (V) Upper 5/5 4.30 - 37.9 16.5 55.0 0 
Lower 4/4 18.3 - 59.9 32.5 6000 0 

Zinc (Zn) Upper 5/5 24.5 - 91.6 73.1 2300 0 
Lower 4/4 101 - 161 138 12000 0 

10.1.9 

Zone G RCRA Faciliry Investigarion Reporr 
NAVBASE Charleston 

Section 10 -Site Specific Evaluarions 

Table 10.1.3 
Zone G 

AOC 628 
Inorganic Compound Analytical Results for Soil 

Frequency Range of Mean of Referenee Number of 
Sample of Detections Detections Cone.* Samples Exceeding 

Parameters Interval Detection (mg/k& (ma/k& (m~lka)  Reference 

Lead ( ~ b )  Upper 515 11.2 -97.0 54.9 401 0 
Lower 414 42.9 - 98.0 68.8 do0 0 

Magnesium (Mg) Upper 515 798 - 2560 1550 NL NA 
Lower 414 1450 - 4810 2570 NL N A 

Manganese (Mn) Upper 515 55.4 - 146 96.8 180 0 
Lower 414 158 - 655 290 1100 0 

Mercury (Hg) Upper 515 0.04 - 0.19 0.136 2.30 0 
Lower 414 0.11 - 0.40 0.285 2.1 0 

Nickel (Nil Upper 515 4.40 - 11.4 6.94 1M) 0 
Lower 414 6.70 - 10.9 8.98 130 0 

Potassium (K) Upper 415 3% - 2330 942 NL N A 
Lower 414 619 - 2490 1250 NL N A 

Selenium (Se) Upper 415 0.38 - 1.4 0.73 39.0 0 
Lower 414 0.38 - 1.8 0.87 5 0 

Thallium (TI) Upper 015 ND ND 0.63 0 
Lower 114 0.47 0.47 0.95 0 

Vanadium (V) Upper 515 4.30 - 37.9 16.5 55.0 0 
Lower 414 18.3 - 59.9 32.5 6WO 0 

Zinc (2") Upper 515 24.5 - 91.6 73.1 2300 0 
Lower 414 101 - 161 138 12MX) 0 
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Notes: 
Residential RBCs (THQ=0.1) were used as a reference concentration for upper interval samples. Generic soil-to-groundwater SSLs (DAF=20) from the Soil Screening Guidance: 
Technical Background Document (USEPA, 1996b) were used as a reference concentration for lower interval samples 

ND 	= Not detected 
NL 	= Not listed 
mg/kg 	= 	Milligrams per kilogram 

10.1.10 
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Norrs: 
= Residential RBCs (THQ=O.I) were used as a reference concentration for upper interval samples. Generic sail-to-groundwater SSLs (DAF=20) from the Soil Screening Guidance: 

Technical Bock~round Documcnr (USEPA. L996b) were used as a reference concentration for lower interval samples 
ND = Nor detected 
NL = Not listed 
mgikg = Milligrams per kilogram 
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Table 10.1.4 
Zone G 

AOC 628 
Analytes Detected in Surface and Subsurface Soil 

Parameters 	 Location 
Surface 

Conc. 

Residential 
RBC' 

(THQ=0.1) 
Surface 

Background 
Subsurface 

Conc. 

Soil to 
Groundwater 

SSL* 
(DAF=20) 

Subsurface 
Background 

Volatile Organic Compounds (fig/kg) 

Benzene 	 6285B002 2.000 22000 NA ND 30 NA 

2-Butanone (MEK) 	 628SB002 ND 4700000 NA 44 7900 NA 

Carbon disulfide 	 62858002 ND 780000 NA 1.0 32000 NA 
6285B003 ND 2.0 

Methylene chloride 	 6285B001 ND 85000 ' NA 32 20 NA 

Trichloroetbene 	 6285B002 2.000 58000 NA ND 60 NA 

Semivolatile Organic Compounds (mg/kg) 

BEQs1 	 62858001 453.55 88 NA NA NA NA 
62858002 84.843 NA 
6285E003 325.80 NA 
62858004 259.15 NA 
62858005 336.18 NA 

Benzo(a)antbracene 	 6285B001 140 880 NA 140 2000 NA 
6285E002 54 330 
62858003 260 230 
6285E004 170 NT 
6285/3005 120 ND 
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Table 10.1.4 
Zone G 

AOC 628 
Analytes Detected in Surface and Subsurface Sail 

Residential 
Sail to 

Groundwater 
Surface RBC* Surface Subsurface SSL* Subsurface 

Parameters Laeation Cone. (THQ=O.l) Background Conc. @AF=20) Background 

Volatile Organic Compounds Olglkg) 

Benzene 628SB002 2000  22000 N A ND 30 N A 

2-Butanone (MEK) 628SB002 ND 4700000 N A 44 79W NA 

Carbon disulfide 

Semivolatile Organic Compaunds OldkJ 

BWS' 628SBWl 453.55 88 N A NA N A N A 
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Table 10.1.4 
Zone G 

AOC 628 
Analytes Detected in Surface and Subsurface Soil 

Parameters Location 
Surface 
Conc. 

Residential 
RBC• 

(THQ=0.1) 
Surface 

Background 
Subsurface 

Conc. 

Soil to 
Groundwater 

SSL• 
(DAF=20) 

Subsurface 
Background 

Benzo(b)fluoranthene 628SB001 250 880 NA 220.000 5000 NA 
628SB002 76 250.000 
628SB003 210 190.000 
628SB004 320 NT 
628SB005 210 74.000 

Benzo(k)fluoranthene 628SB001 230 8800 NA ND 49000 NA 
628SB002 79 350 
628SB003 150 260 
628SB004 250 NT 
628SB005 200 64 

Benzo(a)pyrene 628SB001 270 88 NA 160 8000 NA 
628SB002 66 280 
628SB003 210 270 
628S13004 150 NT 
628SB005 200 73 

Chrysene 628SB001 250 88000 NA 180 160000 NA 
628SB002 53 540 
628SB003 300 280 
628SB004 650 NT 
628SB005 180 89 

Indeno(1,2,3-cd)pyrene 6288E1001 220 880 NA 100 14000 NA 
628SB002 50 170 
628SB003 110 180 
628SB004 110 NT 
628SB005 150 ND 
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Table 10.1.4 
Zone G 

AOC 628 
Analyles Detected in Surface and Subsurface Sail 

Soil to 
Residential Groundwater 

Surface RBC* Surface Subsurface SSL' Subsurface 
Parameters Laeation Cone. (THQ=O.l) Background Cone. (DAF=20) Background 
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Table 10.1.4 
Zone G 

AOC 628 
Anatytes Detected in Surface and Subsurface Soil 

Parameters Location 
Surface 
Conc. 

Residential 
RBC• 

(THQ=0.1) 
Surface 

Background 
Subsurface 

Conc. 

Soil to 
Groundwater 

SSL• 
(DAF=20) 

Subsurface 
Background 

Acenaphthene 6288E002 ND 470000 NA 52 570000 NA 
6288E003 ND 86 

Acenapbthylene 628813003 ND 230000 NA 69 293000 NA 
628813004 73 NT 
628SB005 60 ND 

Anthracene 628813001 60 2300000 NA 56 12000000 NA 
628813002 ND 130 
628SB003 75 110 
628SB004 170 NT 
628SB005 98 22 

Benzo(g , h. Operyleue 628SB001 300 230000 NA 130 4.66E08 NA 
628SB002 54 150 
628813003 110 190 
628SB004 110 NT 
628813005 190 ND 

Dibenz(a,h)anthracene 628SB001 120 88 NA 55 2000 NA 
628SB003 56 77 
628813004 46 NT 
628SB005 86 24 

Di-n-butylphthalate 628813005 ND 780000 NA 24 2300000 NA 

Fluoranthene 628813001 190 310000 NA 340 4300000 NA 
628SB002 ND 2100 
628SB003 710 560 
628SB004 2100 NT 
628SB005 180 100 
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Table 10.1.4 
Zone G 

AOC 628 
Analytes Detected in Surface and Subsurface Soil 

Soil to 
Residential Groundwater 

Surface RBC* Surhre Subsurface SSL* Subsurface 
Parmeters Loeation Cone. (THQ=O.l) Background Conc. (DAF=20) Background 

Acenaphthene 628SB002 N D  470000 N A 52 570oW N A 
628SBW3 N D  86 
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Table 10.1.4 
Zone G 

AOC 628 
Analytes Detected in Surface and Subsurface Soil 

Parameters Location 
Surface 
Conc. 

Residential 
RBC• 

(THQ=0.1) 
Surface 

Background 
Subsurface 

Conc. 

Soil to 
Groundwater 

SSL* 
(DAF=20) 

Subsurface 
Background 

Fluorene 628SB002 ND 310000 NA 48 560000 NA 

2-Methyl naphthalene 628SB005 42 310000 NA ND 126000 NA 

Naphthalene 628SB003 ND 310000 NA 44 84000 NA 

Phcnanthrene 629SB001 100 230000 NA 180 1380000 NA 
628SB002 ND 1100 
628SB003 260 130 
628SB004 450 NT 
628SB005 69 26 

Pyrene 628SB001 160 230000 NA 270 4200000 NA 
628SB002 ND 1400 
628S0003 600 480 
628S0004 1400 NT 
628SB005 160 78 

I ,2,4-Trichlorobenzene 628SB003 ND 78000 NA 76 5000 NA 

Inorganics (mg/kg) 

Aluminum (Al) 628SB001 5590 7800 18700 5150 1000000 23600 
628SB002 3130 8010 
628SB003 4450 10200 
628SB004 10600 NT 
628SB005 5150 15800 

Antimony (Sb) 628SB001 0.64 3.1 2.89 0.57 5 NL 
628513002 ND 0.50 
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Table 10.1.4 
Zone G 

AOC 628 
Analyies Detected in Surface and Subsurface Soil 

Sod to 
Residential Groundwater 

Surface RBC* Surface Subsurface SSL* Subsurface 
Parameters Location Conc. (THQ=O.I) Bacwound Canc. (DAF=ZO) Background 

Fluarene 628SBW2 ND 310WO N A 48 5MIOCO N A 

Naphthalene 628SBW3 ND 310WO N A 44 &1WO N A 

Phenanthrene 629SBM)I 100 230WO N A 180 1380000 NA 
628SB002 ND IIW 
628SBW3 260 130 
628SB004 450 NT 
628SBW5 69 26 

Pyrene 628SBWl 160 230000 N A 270 42WWO N A 
628SB002 ND 14W 
628SBW3 600 480 
628S8004 1400 NT 
628SBa15 160 78 

1.2.4-TncNorobenrene 628SBW3 ND 78000 N A 76 5000 N A 

Inorganics (mglkg) 

Alurnrnum (Al) 628SBWl 5590 78W I8700 5150 IwoaOO 23600 
628SB002 3130 8010 
628SBW3 4450 IMM) 
628SB004 106W NT 
628SB005 5150 15800 

Anttmony (Sb) 628SBW1 0 64 3 1 2 89 0 57 5 NL 
628SBW2 ND 0 50 
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Table 10.1.4 
Zone G 

AOC 628 
Analytes Detected in Surface and Subsurface Soil 

Soil to 
Residential 	 Groundwater 

	

Surface 	 RBC* 	 Surface 	Subsurface 	 SSL* 	 Subsurface 
Parameters 	 Location 	Conc. 	(THQ=0.1) 	Background 	Conc. 	 (DAF=20) 	 Background 

Arsenic (As) 

Barium (Ba) 

6285B001 	 7.4 	 0.43 	 17.2a 	 10.8 	 29 	 15.5a  
62850002 	 1.4 	 7.5 
6285B003 	 6.2 	 10 
62850004 	 21 	 NT 
62880005 	 6.4 	 19.4 

628513001 	 17.1 	 550 	 109 	 16.5 	 1600 	 64.5 
6285B002 	 11 	 28.2 
628SB003 	 23.1 	 44.4 
628513004 	 38.5 	 NT 
628513005 	 16.9 	 29.2 

Beryllium (Be) 	 628S0005 	 ND 	 0.15 	 1.20 	 1.3 	 63 	 1.63 

Cadmium (Cd) 

Calcium (Ca) 

628513001 	 0.31 	 3.9 	 1.07 	 0.42 	 8 	 0.48 
6285B002 	 0.20 	 0.34 
628513003 	 0.33 	 0.32 
629SB005 	 0.17 	 ND 

6285B001 	11300 	 NL 	 NL 	 5460 	 NL 	 NL 
628SB002 	80600 	 9520 
628SB003 	69400 	 15500 
628SB004 	 7080 	 NT 
628S0005 	 5970 	 11700 

Chromium (Cr) 628513001 	 22.2 	7800 (III) 
628SB002 	 5.4 	 39 (IV) 
628SB003 	 14.9 
628SB004 	 44.7 
6285B005 	 18.6 

42.8 	 22.4 	 1000000 	 43.4a  
24.4 
24.4 

NT 
32.6 
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Table 10.1.4 
Zone G 

AOC 628 
Analyies Delecled in Surface and Subsurface Soil 

Soil to 
Residential Groundwater 

Surface RBC* Surface Subsurface SSL* Subsurface 
Parameters Location Cone. (THQ=O.l) Background Conc. @AF=20) Background 

Arsenic (As) 628SB001 7.4 0.43 17.2' 10.8 29 15.5' 
628SBW2 1.4 7.5 
628SB003 6.2 10 
628SBW4 21 NT 
628SB005 6.4 19.4 

Barium (Ba) 

Beryllium (Be) 628SBM)S ND 0 15 I 20 1.3 63 1 63 

Cadmium (Cd) 

Calcium (Ca) 

Chromium (Cr) 
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Table 10.1.4 
Zone G 

AOC 628 
Analytes Detected in Surface and Subsurface Soil 

Parameters Location 
Surface 
Conc. 

Residential 
RBC* 

(THQ=0.1) 
Surface 

Background 
Subsurface 

Conc. 

Soil to 
Groundwater 

SSL• 
(DAF=20) 

Subsurface 
Background 

Cobalt (Co) 628513001 2.2 470 6.60 3.1 2000 8.14 
628513002 0.86 2.7 
628513003 2 3.1 
62853004 2.1 NT 
6285E3005 2 6.6 

Iron (Fe) 6285B001 8090 2300 NL 11000 NL NL 
62858002 2780 11500 
628SB003 7040 14400 
628SB004 23900 NT 
628SB005 6640 30600 

Lead(Pb) 628513031 97 400 181 57.6 400 66.3 
6285B002 11.2 76.5 
628SB003 53.8 98 
6285B004 63.7 NT 
6285B005 48.9 42.9 

Magnesium (Mg) 628513001 1250 NL NL 1450 NL NL 
62858002 1260 1660 
628513033 1880 2360 
6285B004 2560 NT 
628SB005 798 4810 

Manganese (Mn) 628513001 120 180 325 171 1100 291 
628513032 67.3 158 
628513003 146 175 
628513004 55,4 NT 
628513005 95.1 655 
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Table 10.1.4 
Zone G 

AOC 628 
Analytes Detected in Surface and Subsurface Sail 

Soil to 
Residential Groundwaler 

Surface RBC* Surface Subsurfnce SSL* Subsurface 
Parameters Location Cone. (THQ=O.l) Background Cane. (DAF= 20) Background 

Cobalt (CO) 

Magnesium (Mg) 

Manganese (Mn) 
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Table 10.1.4 
Zone G 

AOC 628 
Analytes Detected in Surface and Subsurface Soil 

Parameters Location 
Surface 
Conc. 

Residential 
BBC" 

(THQ = 0.1) 
Surface 

Background 
Subsurface 

Conc. 

Soil to 
Groundwater 

SSL' 
(DAF= 20) 

Subsurface 
Background 

Mercury (Hg) 628SB001 0.19 2.3 1.03 0.26 11 0.31 
628SB002 0.04 0.40 
628SB003 0.1 0.31 
628SB004 0.16 NT 
628SB005 0.19 0.17 

Nickel (Ni) 628S13001 6.8 160 20.6 10 130 18.3 
628SB002 4.4 6.7 
628SB003 7.1 8.3 
628SB004 5 NT 
628SB005 11.4 10.9 

Potassium (K) 628SB001 530 NL NL 649 NL NL 
628SB002 ND 770 
628S13003 511 1080 
629SB004 2330 NT 
628SB005 396 2490 

Selenium (Se) 628SB001 0.52 39 1.22 0.50 5 1.26 
628SB002 ND 0.38 
628513003 0.62 0.80 
628SB004 1.40 NT 
628SB005 0.38 1.80 

Thallium (T1) 628SB002 ND 0.63 0.85 0.47 0.95 0.95 

10.1.17 

Zone G RCRA Facility Investigation Report 
NAVBASE Charleston 

Section 10 -Sire Specific Evaluations 
Revision: 0 

Table 10.1.4 
Zone G 

AOC 628 
Analytes Detected in Surface and Subsurface Soil 

Soil to 
Residential Groundwater 

Surface RBC* Surface Subsurface SSL* Subsurface 
Parameters k n t i a n  Cone. (THQ=O.I) Background Conc. (DAF=20) Background 

Mercuty (Hg) 628SB001 0. I9 2.3 1.03 0.26 2.1 0.31 
628SB002 0.04 0.40 
628SB003 0.1 0.31 
628SB004 0.16 NT 
628SB005 0.19 0.17 

Nickel (Ni) 

Potassium (K) 

Selenium (Se) 

Thallium (TI) 628SB002 ND 0.63 0.85 0.47 0.95 0.95 
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Table 10.1.4 
Zone G 

AOC 628 
Analytes Detected in Surface and Subsurface Soil 

Parameters Location 
Surface 
Conc. 

Residential 
RBC* 

(THQ=0.1) 
Surface 

Background 
Subsurface 

Conc. 

Soil to 
Ground water 

SSL* 
(DAF=20) 

Subsurface 
Background 

Vanadium (V) 628SB001 15.8 55 60.9 18.3 6000 72.5 
628SB002 4.3 22.6 
628SB003 12.3 29.1 
628SB004 37.9 NT 
628S8005 12.1 59.9 

Zinc (Zn) 628SB001 88.5 2300 519 145 12000 145 
628SB002 24.5 161 
628SB003 79.5 144 
628SB004 91.6 NT 
628SB005 81.4 101 

Notes: 
a 	= 	Background value for non-clay samples 

• Residential RBCs (THQ=0.1) were used as a reference concentration for upper interval samples. Generic soil-to-groundwater SSLs (DAF=20) from the Soil Screening Guidance: 
Technical Background Document (USEPA, 1996b) were used as a reference concentration for lower interval samples 

• Calculated from methods described in USEPA Interim Supplemental Guidance to RAGS: Human Health Risk Assessment, Bulletin 2 (USEPA, 1995c) 
ND 	= Not detected 
NT 	= Not taken 
NL 	= Not listed 
NA 	= Not applicable 
Bolded concentrations exceed both. the reference concentration (RBC or SSL) and the zone background 
All background values for Zone G are based on twice the means of the grid sample concentrations 
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Table 10.1.4 
Zone G 

AOC 628 
Analytes Detected in Surface and Subsurface Soil 

Residential 
Soil to 

Groundwater 
Surface RBC' Surface Subsurface SSL* Subsurface 

Parameters Loeation Cone. (THQ=O.I) Background Cone. (DAF = 20) Background 

Vanadium (V) 

Zinc (Zn) 

Notes: 
a = Background value far nan-clay samples 
* = Residential RBCs (THQ=O.I) were used as a reference concentration far upper interval samples. Generic mil-to-groundwater SSLs (DAF=20) fmm the Soil Screening Guidance: 

Technical Background Document (USEPA. 1996b) were used as a reference concentration for lower interval samples 
I = Calculated from methods described in USEPA Interim Supplemental Guidance to RAGS: H u m  Health Risk Asrcssrnent. Bulletin 2 (USEPA, 1995~) 
ND = Not detected 
NT = Not taken 
NL = Not listed 
N A = Not applicable 
Bolded concentrations exceed bath. the reference concentration (RBC or SSL) and the zone background 
All background values for Zone G are based an twice the means of the grid sample concentrations 
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Figure 10.1-4 presents arsenic concentrations detected in surface soil. Figure 10.1-5 presents 	1 

chromium detected in surface soil. 	 2 

Twenty metals were detected in subsurface soil samples at AOC 628. No subsurface metals 3 

concentrations exceeded the greater of their respective SSL or subsurface soil background 4 

concentrations. 	 5 

10.1.4 Fate and Transport Assessment 	 6 

AOC 628 is a fenced area southeast of Building 68. Environmental media sampled as part of the 7 

investigation of AOC 628 include surface and subsurface soil. Potential constituent migration 

pathways investigated include soil-to-groundwater and emissions of volatile compounds from 9 

surface soil to air. 	 lo 

10.1.4.1 Soil-to-Groundwater Cross-Media Transport 	 11 

Table 10.1.5 compares maximum detected organic and inorganic constituent concentrations in 12 

surface soil and subsurface soil samples to risk based soil screening levels considered protective 13 

of groundwater. For inorganic compounds, the maximum concentrations in soil are compared 14 

to the greater of either the risk based soil screening level or the corresponding background values. 15 

To provide a conservative screen, generic soil screening levels are used. Leachate entering the 16 

aquifer is assumed to be diluted by a ratio of 20:1, with no attenuation of constituents in soil 17 

(DAF = 20). 	 is 

At AOC 628, one volatile organic compound - methylene chloride - was detected above its SSL 19 

in subsurface soil at sampling location 628SB001; the majority of other detected VOCs were 20 

present at location 628SB002. Notably, while it was detected in subsurface soil it is not present 21 

is surface soil. While historical practices at this AOC included use of organic solvents, the 22 

continued presence of methylene chloride (if associated with past activities) is enigmatic due to its 23 
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Figure 10.1-4 presents arsenic concentrations detected in surface soil. Figure 10.1-5 presents 

chromium detected in surface soil. 

Twenty metals were detected in subsurface soil samples at AOC 628. No subsurface metals 

concentrations exceeded the greater of their respective SSL or subsurface soil background 

concentrations. 

10.1.4 Fate and Transport Assessment 

AOC 628 is a fenced area southeast of Building 68. Environmental media sampled as part of the 

investigation of AOC 628 include surface and subsurface soil. Potential constituent migration 

pathways investigated include soil-to-groundwater and emissions of volatile compounds from 

surface soil to air. 

10.1.4.1 Soil-to-Groundwater Cross-Media Transport 

Table 10.1.5 compares maximum detected organic and inorganic constituent concentrations in 

surface soil and subsurface soil samples to risk based soil screening levels considered protective 

of groundwater. For inorganic compounds, the maximum concentrations in soil are compared 

to the greater of either the risk based soil screening level or the corresponding background values. 

To provide a conservative screen, generic soil screening levels are used. Leachate entering the 

aquifer is assumed to be diluted by a ratio of 20:1, with no attenuation of constituents in soil 

(DAF = 20). 

At AOC 628, one volatile organic compound - methylene chloride - was detected above its SSL IY 

in subsurface soil at sampling location 628SB001; the majority of other detected VOCs were 20 

present at location 628SB002. Notably, while it was detected in subsurface soil it is not present 21 

is surface soil. While historical practices at this AOC included use of organic solvents, the 22 

continued presence of methylene chloride (if associated with past activities) is enigmatic due to its 23 
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Table 10.1.5 
Chemicals Detected in Surface Soil and Subsurface Soil 
Comparison to SSLs, Tap Water RBCs, Saltwater Surface Water Chronic Screening Levels, and Background Concentrations 

NAVBASE Charleston, Zone G: AOC 628 

Charleston, South Carolina 

Parameter 

Max. Concentration 

Surface Subsurface 

Soil 	Soil 

Max. Concentration 

Shallow 	Deep 

GW GW 

Screening Concentration * 
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GW 	Tap Water Surf. WU.. 

	

SSL 	RBC 	Chronic 
Soil Water 
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Benzene 2 ND 30 0.36 109 UG/KG UG/L 

2-Butanone (MEK) ND 44 7900 1900 NA um:c um. 

Carbon disulfide ND 2 32000 1000 NA ucixc um. 

Methylene chloride ND 32 20 4.1 2560 UG/KG UGIL 

Trichloroethene 2 ND 60 1.6 NA UGIKG ucit., 

Semivoiatile Organic Compounds 

Acenaphthene ND 86 570000 2200 9.7 UG/KG UG/L 

Acenaphthylene 73 69 293000 1500 NA vox° UM. 

Anthracene 170 130 12000000 11000 NA 'Joao um. 

Benzo(g,h,i)perylene 300 190 4.66E+08 1500 NA UG/KG UG/L 

Benzo(a)pyrene equivalents 

Benzo(a)anthracene 260 330 2000 0.092 NA ucncc um. 

Benzo(a)pyrene 270 280 8000 0.0092 NA UG/KG LIG& 

Benzo(b)fluoranthene 320 250 5000 0.092 NA UGKG um. 

Benzo(k)fluoranthene 250 350 49000 0.92 NA UG/KG UG/L 

Chrysene 650 540 160000 9.2 NA UG/KG UG/L 

Dibenzo(a,h)anthracene 120 77 2000 0.0092 NA UG/KG UG/L 

lndeno(1,2,3-cd)pyrene 220 I80 14000 0.092 NA ❑G/KG UG/L 

Di-n-butylphthalate ND 24 2300000 3700 3.4 UG/KG UG/L 

Fluoranthene 2100 2100 4300000 1500 1.6 UG/KG UG/L 

Fluorene ND 48 560000 1500 NA UG/KG UG/L 

2-Methyinaphthalene 42 ND 126000 1500 NA UG/KG UG/1 

Naphthalene ND 44 84000 1500 23,5 ucacc ucrt. 

Phenanthrene 450 1100 _ 1380000 1500 NA LIG/KG UG/L 

Pyrene 1400 1400 4200000 1100 NA UG/KG UG/L 

1,2,4-Trichlorobenzene ND 76 5000 190 NA UG/KG UG/L 

Inorganic Compounds 

Aluminum 10600 15800 1000000 37000 NA MG/KG UG/L 

Antimony 0.64 0.57 5 15 NA MG/KG UG/L 

Arsenic 21 19.4 29 17.8 36 MG/KG um, 

Barium 38.5 444 1600 2600 NA MG/KG um. 

Beryllium ND 1.3 63 0.016 NA Mc/KG ucn. 
Cadmium 0.33 0.42 8 18 9.3 MG/KG um. 
Chromium (total) 44.7 32.6 1000000 180 50 MG/KG um. 
Cobalt 2.2 6.6 2000 2200 NA MG/KG UG/L 
Lead 97 98 400 15 8.5 MG/KG um. 
Manganese 146 655 1 100 2906 NA mcncc um, 
Mercury 0_19 0.4 2.1 11 0.025 moncc um. 
Nickel 11.4 10.9 130 730 21.7 mcncc um. 
Selenium 1.4 1.8 5 180 71 mcncc um. 
Thallium ND 0.47 0.95 2.9 21.3 MG/KG WA. 
Vanadium 37.9 59.9 6000 260 NA MG/KG um.. 
Zinc 91.6 161 12000 11000 86 MG/KG UG/L 

Notes: 

* Screening Concentrations.  

Soil to GW - Generic SSLs based on DAF = 20, from 1996 Soil Screening Guidance or calculated using values from Table 6.4 

Tap Water RBC - From EPA Region Ill Risk-Based Concentration Table, October 22, 1997 

Salt Water Surface Water Chronic - From EPA Supplemental Guidance to RAGS: Region IV Bulletins, Ecological Risk Assessment, November, 1995; Table 2 

For inorganics, the value shown is the greater of the relevant screening value or the corresponding background value. 

NA - Not available/Not applicable 

ND - Not detected 

RBC - Risk based concentration 

SSL - Soil screening level 

MG/KG - Milligrams per kilogram 

NG/KG - Nanograms per kilogram 

PG/L - Picograms per liter 

UG/KG - Micrograms per kilogram 

UG/L - Micrograms per liter 

Table 10.1.5 
Chemicals Detected in Surface Soil and Subsurface Soil 
Comparison to SSLs. Tap Water RBCr, Saltwater Surface Water Chronic Screening Levels, and Background Cancenmtians 
NAVBASE Charleston, Zone G: AOC 628 
Charleston, South Carolina 
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extreme volatility. Its absence in surface soil may be due to degassing of soil, or it may also be 1 

the result of methylene chloride partitioning to gaseous phase from groundwater. Methylene 2 

chloride is a typical laboratory contaminant and could possibly be present as the result of cross 3 

contamination in the laboratory; however, data validation for AOC 628 did not eliminate its 4 

occurrence, and it should be regarded as actually present in the sample. Sampling location 

628SB001 is located in the gravel at AOC 628. The relationship to location 628SB002 (where 6 

other VOCs were detected) is unclear, as is the relationship of soil-to-groundwater (e.g. 	7 

groundwater impacts are unknown). Without further data, the pathway appears to have some 8 

merit at least with respect to methylene chloride; the presence of other VOCs and SVOCs detected 9 

in both surface and subsurface soil could also support the further investigation of this pathway. to 

No inorganics were found to exceed SSLs, therefore the pathway is considered invalid for this 1 I 

group of constituents. 	 12 

10.1.4.2 Soil-to-Air Cross-Media Transport 	 13 

Table 10.1.6 lists the VOCs detected in surface soil samples collected at AOC 628, along with 14 

corresponding soil-to-air screening levels. No volatile compounds were detected in site surface 15 

soil that exceeded applicable screening levels. Therefore, this migration pathway is considered 16 

invalid. 	 17 

10.1.4.3 Fate and Transport Summary 	 18 

Only one organic constituent - methylene chloride - was detected at one sampling location at a 19 

concentration exceeding its SSL. While historical activities at AOC 628 could have included the 20 

use of methylene chloride as a solvent, it is also a common laboratory contaminant. Assuming 21 

its actual presence in the subsurface soil, its absence in surface soil may represent degassing from 22 

surface soil, or volatilization from groundwater. The soil-to-groundwater migration pathway 23 

appears to have merit based on the presence of methylene chloride at concentrations above the 	24 
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extreme volatility. Its absence in surface soil may be due to degassing of soil, or it may also be 

the result of methylene chloride partitioning to gaseous phase from groundwater. Methylene 

chloride is a typical laboratory contaminant and could possibly be present as the result of cross 

contamination in the laboratory; however, data validation for AOC 628 did not eliminate its 

occurrence, and it should be regarded as actually present in the sample. Sampling location 

628SB001 is located in the gravel at AOC 628. The relationship to location 628SB002 (where 

other VOCs were detected) is unclear, as is the relationship of soil-to-groundwater (e.g. 

groundwater impacts are unknown). Without further data, the pathway appears to have some 

merit at least with respect to methylene chloride; the presence of other VOCs and SVOCs detected 

in both surface and subsurface soil could also support the further investigation of this pathway. 

No inorganics were found to exceed SSLs, therefore the pathway is considered invalid for this 11 

group of constituents. 12 

10.1.4.2 Soil-to-Air Cross-Media Transport 13 

Table 10.1.6 lists the VOCs detected in surface soil samples collected at AOC 628, along with 14 

corresponding soil-to-air screening levels. No volatile compounds were detected in site surface 15 

soil that exceeded applicable screening levels. Therefore, this migration pathway is considered 16 

invalid. 17 

10.1.4.3 Fate and Transport Summary 18 

Only one organic constituent - methylene chloride - was detected at one sampling location at a 19 

concentration exceeding its SSL. While historical activities at AOC 628 could have included the 20 

use of methylene chloride as a solvent, it is also a common laboratory contaminant. Assuming 21 

its actual presence in the subsurface soil, its absence in surface soil may represent degassing from 22 

surface soil, or volatilization from groundwater. The soil-to-groundwater migration pathway 23 

appears to have merit based on the presence of methylene chloride at concentrations above the 24 



Table 10.1.6 
Soil to Air Volatilization Screening Analysis 
NAVBASE Charleston, Zone G: AOC 628 
Charleston, South Carolina 

VOCs 

Maximum 
Concentration 

in Surface 
Soil 

Soil to 
Air 

SSL* Units 
Exceeds 

SSL 

Benzene 
Trichloroethene 

2 
2 

800 
5000 

UG/KG 
UG/KG 

NO 
NO 

* - Soil screening levels for transfers from soil to air were obtained from USEPA Soil 
Screening Guidance, Technical Background Document Appendix A, May 1996 
(first preference) or from Soil Screening Levels - Transfers from Soil to Air, USEPA 
Region III Risk-Based Concentration Table, June 1996. 

NA - Not available 

Table 10.1.6 
Soil to Air Volatilization Screening Analysis 
NAVBASE Charleston, Zone G: AOC 628 
Charleston. South Carolina 

* - Soil screening levels for transfers from soil to air were obtained from USEPA Soil 
Screening Guidance, Technical Background Document Appendix A, May 1996 
(first preference) or from Soil Screening Levels -Transfers from Soil to Air, USEPA 
Region I11 Risk-Based Concentration Table, June 1996. 

NA -Not available 
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SSL. Based on historical use of the site for blasting large metal parts for ships, metals would be 

expected to be present in the soil; however, inorganic constituents were not found to exceed their 2 

groundwater protection levels at AOC 628. The migration pathway for inorganic constituents to 3 

groundwater is therefore considered to be invalid. No volatile organic compounds were detected 4 

in site surface soil that exceeded applicable screening levels, thus the soil-to-air volatization 

pathway is invalid for this AOC. 

10.1.5 Human Health Risk Assessment 	 7 

10.1.5.1 Site Background and Investigative Approach 	 8 

AOC 628 is a fenced area southeast of Building 68 that was formerly used for abrasive blasting 9 

of large metal parts. Materials released, stored, or disposed of included spent blasting media, io 

paint and metallic residues, organic solvent wastes, and petroleum products. 	 11 

During the CSI, five soil samples were collected from the upper interval and four soil samples 12 

were collected from the lower interval to identify potential impacts resulting from the activities 13 

listed above. Surface soil samples from all five boring locations were used to quantitatively assess 14 

soil exposure pathways. Subsurface soil is addressed in the previous section, Fate and Transport 15 

Assessment. Fate and transport screening did not identify any COPCs for the groundwater 16 

pathways. Groundwater is not currently used at Zone G for potable purposes, nor is it expected 17 

to be used for drinking water in the future. For these reasons, groundwater pathways were not 18 

included in the risk assessment for AOC 628. Section 10.1.3 provides a summary of the sampling 19 

effort for AOC 628 soil. 	 20 

10.1.5.2 COPC Identification 	 21 

Based on the screening comparisons described in Section 7 of this CSI and presented in 22 

Table 10.1.7, benzo(a)pyrene equivalents, arsenic, and chromium were identified as COPCs in 23 

surface soil. 	 24 
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SSL. Based on historical use of the site for blasting large metal parts for ships, metals would be 

expected to be present in the soil; however, inorganic constituents were not found to exceed their 

groundwater protection levels at AOC 628. The migration pathway for inorganic constituents to 

groundwater is therefore considered to be invalid. No volatile organic compounds were detected 

in site surface soil that exceeded applicable screening levels, thus the soil-to-air volatization 

pathway is invalid for this AOC. 

10.1.5 Human Health Risk Assessment 

10.1.5.1 Site Background and Investigative Approach 

AOC 628 is a fenced area southeast of Building 68 that was formerly used for abrasive blasting 

of large metal parts. Materials released, stored, or disposed of included spent blasting media, 

paint and metallic residues, organic solvent wastes, and petroleum products. 

During the CSI, five soil samples were collected from the upper interval and four soil samples 

were collected from the lower interval to identify potential impacts resulting from the activities 

listed above. Surface soil samples from all five boring locations were used to quantitatively assess 

soil exposure pathways. Subsurface soil is addressed in the previous section, Fate and Transport 

Assessment. Fate and transport screening did not identify any COPCs for the groundwater 

pathways. Groundwater is not currently used at Zone G for potable purposes, nor is it expected 

to be used for drinking water in the future. For these reasons, groundwater pathways were not 

included in the risk assessment for AOC 628. Section 10.1.3 provides a summary of the sampling 

effort for AOC 628 soil. 

10.1.5.2 COPC Identification 

Based on the screening comparisons described in Section 7 of this CSI and presented in 

Table 10.1.7, benzo(a)pyrene equivalents, arsenic, and chromium were identified as COPCs in 

surface soil. 



Table 10.1.7 
Chemicals Present in Site Samples 
AOC 628 - Surface Soil 
Naval Base Charleston, Zone G 
Charleston, South Carolina 

Parameter 

Frequency 
of 

Detection 

Range 
of 

Detection 

Average 
Detected 

Concentration 

Range 
of 

SQL 

Screening Concentration 
Residential 

RBC 	Background Units 

Number 
Exceeding 
RBC Bkgd 

Carcinogenic PAHs 
B(a)P Equiv. " 5 5 84.843 453.55 291.9046 NA NA 88 NA UG/KG 4 
Benzo(a)anthracene 5 5 54 260 148.8 NA NA 880 NA UG/KG 
Benzo(a)pyrene * 5 5 66 270 179.2 NA NA 88 NA UG/KG 4 
Benzo(b)fluoranthene 5 5 76 320 213.2 NA NA 880 NA UG/KG 
Benzo(k)fluoranthene 5 5 79 250 181.8 NA NA 8800 NA UG/KG 
Chrysene 5 5 53 650 286.6 NA NA 88000 NA UG/KG 
Dibenz(a,h)anthracene • 4 5 46 120 77 370 370 88 NA UG/KG 1 
indeno(1,2,3-cd)pyiene 5 5 50 220 128 NA NA 880 NA UG/KG 

Inorganic!' 
Aluminum (Al) 5 5 3130 10600 5784 NA NA 7800 18700 MG/KG 1 
Antimony (Sb) 1 5 0.64 0.64 0.64 0.33 0.39 3.1 2.89 MG/KG 
Arsenic (As) ' 5 5 1.4 21 8.48 NA NA 0.43 17.2 MG/KG 5 1 
Barium (Ba) 5 5 11 38.5 21.32 NA NA 550 109 MG/KG 
Cadmium (Cd) 4 5 0.17 0.33 0.2525 0.05 0.05 3.9 1.07 MG/KG 
Calcium (Ca) 5 5 5970 80600 34870 NA NA NA NA MG/KG 
Chromium (Cr) • 5 5 5.4 44.7 21.16 NA NA 39 42.8 MG/KG 1 1 
Cobalt (Co) 5 5 0.86 2.2 1.832 NA NA 470 6.6 MG/KG 
Iron (Fe) 5 5 2780 23900 9690 NA NA NA NA MG/KG 
Lead (Pb) 5 5 11.2 97 54.92 NA NA 400 181 MG/KG 
Magnesium (Mg) 5 5 798 2560 1549.6 NA NA NA NA MG/KG 
Manganese (Mn) 5 5 55.4 146 96.76 NA NA 180 325 MG/KG 
Mercury (Hg) 5 5 0.04 0.19 0.136 NA NA 2.3 1.03 MG/KG 
Nickel (Ni) 5 5 4.4 11.4 6.94 NA NA 160 20.6 MG/KG 
Potassium (K) 4 5 396 2330 941.75 _ 225 225 NA NA MG/KG 
Selenium (Se) 4 5 0.38 1.4 0.73 0.34 0.34 39 1.22 MG/KG 1 
Vanadium (V) 5 5 4.3 37.9 16.48 NA NA 55 60.9 MG/KG 
Zinc (7_n) 5 5 24.5 91.6 73.1 NA NA 2300 519 MG/KG 

Semivoletile Organics 
2-Methylnaphthalene 1 5 42 42 42 370 430 310000 NA UG/KG 
Acenaphthylene 2 5 60 73 66.5 370 390 230000 NA UG/KG 
Anthracene 4 5 60 170 100.75 370 370 2300000 NA UG/KG 
Benzo(g,h,i)perylene 5 5 54 300 152.8 NA NA 230000 NA UG/KG 
Fluoranthene 4 5 180 2100 795 370 370 310000 NA UG/KG 
Phenanthrene 4 5 69 450 219.75 370 370 230000 NA UG/KG 
Pyrene 4 5 160 1400 580 370 370 230000 NA UG/KG 

Volatile Organics 
Benzene 1 5 2 2 2 6 6 22000 NA UG/KG 
Trichloroethene 1 5 2 2 2 6 6 58000 NA UG/KG 

Notes: 
' - Indicates chemical was identified as a COPC 
SQL - Sarnple quanfilation limit 
RBC - Risk-based concentration 
UG/KG - micrograms per kilogram 
MG/KG - milligrams per kilogram 
NA- Not applicable or not available 

Table iO.i.7 
Chemicals Present in Sac Sampler 
AOC 628 -Surface Soil 
Naval B u e  Charleston, Zone G 
Charleston. South Carolina 

' - lhd cw" chemml var sdem6ed as a COPC 
SOL - Sanpl. qurnmabon llmt 
RBC - R I S K - ~ ~ S . ~  conmnmon 
UWKG - maocmm wr kilocrram - .  
MWKG - nilligram per kii~gkm 
NA- Not applicable or not available 
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10.1.5.3 Exposure Assessment 	 1 

Exposure Setting 	 2 

AOC 628 is located in an industrial setting approximately 465 feet northeast of the intersection of 3 

Hobson Avenue and Thirteenth Street. 	 4 

Potentially Exposed Populations 	 5 

Potentially exposed populations are current and future site workers. Additional potentially 6 

exposed populations are hypothetical future site residents. Future site resident and worker 7 

exposure scenarios were addressed quantitatively in this risk assessment. Current exposure to 8 

workers is discussed qualitatively in relation to the future workers and future residents. The 9 

hypothetical future site worker scenario assumes continuous exposure to surface soil conditions. 10 

Current site workers' exposure would be less than that assumed for the hypothetical future site 11 

worker scenario because of their limited soil contact. Therefore, future worker assessment is 12 

considered to be conservatively representative of current site users. The future site resident 13 

scenario was built on the premise that existing features would be removed and replaced with 14 

dwellings. 	 15 

Exposure Pathways 	 16 

Exposure pathways for the hypothetical future site residents are dermal contact and incidental 17 

ingestion of surface soils. The exposure pathways for future site workers are the same as those 18 

for the future site residents with respect to soil. Uniform exposure was assumed for all sample 19 

locations. Table 10.1.8 presents the justification for exposure pathways assessed in this HHRA. 20 
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10.1.5.3 Exposure Assessment 

Exposure Setting 

AOC 628 is located in an industrial setting approximately 465 feet northeast of the intersection of 

Hobson Avenue and Thirteenth Street. 

Potentially Exposed Populations 

Potentially exposed populations are current and future site workers. Additional potentially 

exposed populations are hypothetical future site residents. Future site resident and worker 

exposure scenarios were addressed quantitatively in this risk assessment. Current exposure to 

workers is discussed qualitatively in relation to the future workers and future residents. The 

hypothetical future site worker scenario assumes continuous exposure to surface soil conditions. 

Current site workers' exposure would be less than that assumed for the hypothetical future site 

worker scenario because of their limited soil contact. Therefore, future worker assessment is 

considered to be conservatively representative of current site users. The future site resident 

scenario was built on the premise that existing features would be removed and replaced with 

dwellings. 

Exposure Pathways 

Exposure pathways for the hypothetical future site residents are dermal contact and incidental 

ingestion of surface soils. The exposure pathways for future site workers are the same as those 

for the future site residents with respect to soil. Uniform exposure was assumed for all sample 

locations. Table 10.1.8 presents the justification for exposure pathways assessed in this HHRA. 
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Table 10.1.8 
Zone G 

AOC 628 
Exposure Pathways Summary 

Potentially Exposed 
poulation 

Current I Ed Uses  

 

Medium and Exposure 	Pathway Selected for 
Pathway  	  

   

  

S i 

 

    

     

     

Current Users Site 
Workers) 

Air, Inhalation of gaseous 
contaminants emanating from 
soil 

Air, Inhalation of chemicals 
entrained in fugitive dust 

Shallow groundwater, 
Ingestion of contaminants 
during potable or general use 

Shallow groundwater, 
Inhalation of volatilized 
shallow groundwater 
contaminants 

Soil, Incidental ingestion 

Soil, Dermal contact 

No 	 Fate and transport screening did not identify any 
COPCs for this indirect exposure pathway. 

No 	 This exposure pathway was considered 
insignificant compared to the other pathways. 

No 	 Shallow groundwater is not currently used as a 
source of potable or non-residential water at AOC 
628. 

No 	 Shallow groundwater is not currently used as a 
source of potable or non-residential water at AOC 
628. 

No (Qualified) 	Future site use is considered conservatively 
representative of current site use. 

No (Qualified) 	Future site use is considered conservatively 
representative of current site use. 

_Epture Land Uses 

   

   

Future Site Residents 
(Child and Adult), 
Future Site Worker 

Air, Inhalation of gaseous 
contaminants emanating from 
soil 

Air, Inhalation of chemicals 
entrained in fugitive dust 

Shallow groundwater, 
Ingestion of contaminants 
during potable or general use 

Shallow groundwater, 
Inhalation of volatilized 
contaminants during domestic 
use 

No 	 Fate and transport screening did not identify any 
COPCs for this indirect exposure pathway. 

No 	 This exposure pathway was considered 
insignificant compared to the other pathways. 

No 	 Fate and transport screening did not identify any 
COPCs for this exposure pathway. 

No 	 Volatile COPCs were not identified subsequent to 
risk-based screening comparisons, 

Soil, Incidental ingestion 
	

Yes 
	

COPCs were identified subsequent to risk-based 
and background screening comparisons. 

Soil, Dermal contact 

Wild game or domestic 
animals, Ingestion of tissue 
impacted by media 
contamination 

Yes 	 COPCs were identified subsequent to risk-based 
and background screening comparisons. 

No 	 Hunting/taking of game and/or raising livestock is 
prohibited within the Charleston, South Carolina 
city limits. 
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Table 10.1.8 
Zone G 

AOC 628 
Exposure Pathways Summary 

Potentially Exposed Medium and Expasure Pathway Selected for 
M Pathwav Evnluatian? 

Ilrrs 

Current Users <*It Atr, Iohalahon of gascous No F a t e d  tmwport screemg dtd not ~dentlfy any 
Workers) contamnunu emanating horn COPCs for h s  inlirect exposure pathway 

$011 

Air, Inhalation of chemicals 
entrained in fugitive dust 

Shallow groundwater. 
hgesnon of coolamwnn 
dunng porahle or general usc 

Shallow groundwater, 
Inhalation of volatilized 
shallow groundwater 
conraminants 

Sod. Incidental lngesuon 

No This exposure pathway was considered 
insienificant cornoared to the other oathwavs - 

No Shallow groundwater a not curredy used as a 
saurce of potable o r  non-residenoal water at AOC 
628 

No Shallow groundwater is not currently used as a 
source of potable or non-residential waIer at AOC 
628. 

No (Qualified) Future site use a consdeml conservatively 
representative of currem stte use 

Soil. Dermal contact No (Qualified) Future site use is considered conservatively 
representative of current site use. 

Future Site Residents Air, Inhalation of gaseous 
(Child and Adult). contaminants emanating from 
Future Site Worker soil 

No Fate and transport screening did not identify an) 
COPCs for this indirect exposure pathway. 

Air, Inhalation of chemicals No This exposure pathway was considered 
entrained in fugitive dust insignif~ant compared to the other pathways 

Shallow groundwater, 
Ingestion of contaminants 
during potable or general use 

No Fate and mnspon sc r ee~ng  did not identify any 
COPCs for his exposure pathway. 

Shallow groundwater, No Volatile COPCs were not identified subsequent to 
Inhalation of volatilized risk-based screening comparisons. 
contaminms during domwtic 
use 

Soil. Incidental ingestion Yen COPCs were identified subsequent to risk-based 
and background screeningcomparisons. 

Soil. Dermal contact 

Wild game or domestic 
a ~ m a l s ,  Ingestion of tissue 
imoacted bv media 

Yes COPCs were tdcnhfted subsequent lo nsk-based 
and backgrowd screening cornpansons. 

No Huntinglraking of game andlor raising livestock is 
prohibited within the Charleston. South Carolina 

contamination 
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Table 10.1.8 
Zone G 

AOC 628 
Exposure Pathways Summary 

Potentially Exposed 	Medium and Exposure 	Pathway Selected for 
Population 	 Pathway 	 Evahiation? 	 Re2ROILfor Selection or Exrlucion  

Fruits and vegetables, 	 No 	 The potential for significant exposure via this 
Ingestion of plant tissues 	 pathway is low relative to that of other exposure 
grown in media 	 pathways assessed. 

Exposure Point Concentrations 

The maximum detected concentrations were used exposure point concentrations since there were 2 

less than ten data points for each of the COPCs identified. 	 3 

Quantification of Exposure 	 4 

CDIs for ingestion and dermal contact with soils are shown in Tables 10.1.9 and 10.1.10, s 

respectively. 	 6 

10.1.5.4 Toxicity Assessment 	 7 

Toxicity assessment terms and methods are discussed in Section 7 of this report. Table 10.1.11 8 

presents toxicological information specific to each COPC identified at AOC 628. This information 9 

was used in the quantification of risk/hazard associated with soil contaminants. Brief toxicological 10 

profiles for each COPC are provided in the following paragraphs: 	 11 

Arsenic exposure via the ingestion route darkens and hardens the skin in chronically exposed 12 

humans. Inhalation exposure to arsenic causes neurological deficits, anemia, and cardiovascular 13 

effects (Klaassen et al., 1986). USEPA set 0.3 4g/kg-day as the oral RfD for arsenic based on 14 

a no observed adverse effects level (NOAEL) of 0.8 4g/kg-day in a human exposure study. is 

Arsenic's effects on the nervous and cardiovascular systems are primarily associated with acute 16 

exposure to higher concentrations. Exposure to arsenic-containing materials has been shown to 17 
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Table 10.1.8 
Zone G 

AOC 628 
Expasure Pathways Summary 

Potentially Expnsed Medium and E x p u r e  Pathway Selected for 
I U p o n  

FmiU a d  vegetables, No The potmtial for signifffiant exposure via lhis 
Ingestion of plant tissues pathway is low relative to Ihal of other exposure 
grown in media pathways assessed. 

Exposure Point Concentrations I 

The maximum detected concentrations were used exposure point concentrations since there were 2 

less than ten data points for each of the COPCs identified. 3 

Quantification of Exposure 4 

CDIs for ingestion and dermal contact with soils are shown in Tables 10.1.9 and 10.1.10, 5 

respectively. 6 

10.1.5.4 Toxicity Assessment 7 

Toxicity assessment terms and methods are discussed in Section 7 of this report. Table 10.1.11 s 

presents toxicological information specific to each COPC identified at AOC 628. This information 9 

was used in the quantification of risWhazard associated with soil contaminants. Brief toxicological lo 

profiles for each COPC are provided in the following paragraphs: 11 

Arsenic exposure via the ingestion route darkens and hardens the skin in chronically exposed 12 

humans. Inhalation exposure to arsenic causes neurological deficits, anemia, and cardiovascular 13 

effects (Klaassen et al., 1986). USEPA set 0.3 ~glkg-day as the oral RfD for arsenic based on 14 

a no observed adverse effects level (NOAEL) of 0.8 pglkg-day in a human exposure study. 15 

Arsenic's effects on the nervous and cardiovascular systems are primarily associated with acute 16 

exposure to higher concentrations. Exposure to arsenic-containing materials has been shown to 17 



Table 10.1.9 
Chronic Daily Intakes 
Incidental Ingestion of Surface Soil 
AOC 628 
Naval Base Charleston, Zone G 
Charleston, South Carolina 

Chemical 

Fraction 	Exposure 
Ingested from 	Point 
Contaminated Concentration 

Source * 	(mg/kg) 

Future 	Future 	Future 
Resident adult Resident child Resident Iwa 

H-CDI 	H-CDI 	C-CDI 
(mg/kg-day) 	(mg/kg-day) 	(mg/kg-day) 

Future 
Worker adult 

H-CDI 
(mg/kg-day) 

Future 
Worker adult 

C-CDI 
(mg/kg-day) 

Inorganic 
Arsenic (As) 1 21 2.9E-05 2.7E-04 3.3E-05 1.0E-05 3.7E-06 
Chromium (Cr) 1 45 6.1E-05 5.7E-04 7.0E-05 2.2E-05 7.8E-06 

Carcinogenic PAHs 
Benzo(a)pyrene Equivalents 1 0.45 6.2E-07 5.8E-06 7.1E-07 2.2E-07 7.9E-08 

NOTES: 
Iwa 

CDI 
H-CDI 
C-CDI 

* 

Lifetime weighted average; used to calculate carcinogenic CDI, RAGS Parts A and B 
Chronic Daily Intake in mg/kg-day 
CDI for hazard quotient 
CDI for excess cancer risk 
Reflects the estimated fraction of the site impacted by the corresponding COPC. 

Table 10.1.9 
Chronic Daily Intakes 
Incidental Ingestion of Surface Soil 
AOC 628 
Naval Base Charleston, Zone G 
Charleston. South Carolina 

Carcinogenic PAHs 
Benzo(a)pyrene Equivalents 

8 

NOTES: 
Iwa Lifetime weighted average; used to calculate carcinogenic CDI, RAGS Parts A and B 

CDI Chronic Daily Intake in mglkg-day 
H-CDI CDI for hazard quotient 
C-CDI CDI for excess cancer risk 

* Reflects the estimated fraction of the site impacted by the corresponding COPC. 

Future Future 
Worker adult Worker adult 

H-CDI C-CDI 

imgkg-day) imglkg-da~) 

1 .OE-05 3.7E-06 
2.2E-05 7.8E-06 

Fraction Exposure 
Ingested from Point 
Contaminated Concentration 

Chemical Source * imglkg) 
Inorganic 

Arsenic (As) 1 21 
Chromium (Cr) 1 45 

Future Future Future 
Resident adult Resident child Resident lwa 

H-CDI H-CDI C-CDI 
(mglkg-day) (mglkg-day) i m g k - d a ~ )  

2.9E-05 2.7E-04 3.3E-05 
6.1E-05 5.7E-04 7.OE-05 



Table 10.1.10 
Chronic Daily Intakes 
Dermal Contact with Surface Soil 
AOC 628 
Naval Base Charleston, Zone G 
Charleston, South Carolina 

Chemical FI/FC * 

Exposure 
Point 

Concentration 
(mg/kg) 

Dermal 
Absorption 

Factor 
(unitless) 

Future 	Future 	Future 
Resident adult Resident child Resident lwa 

H-CDI 	H-CDI 	C-CDI 
(mg/kg-day) 	(mg/kg-day) 	(mg/kg-day) 

Future 
Worker adult 

H-CDI 
(mg/kg-day) 

Future 
Worker adult 

C-CDI 
(mg/kg-day) 

Inorganic 
Arsenic (As) 1 21 0.001 1.2E-06 3.9E-06 7.4E-07 8.4E-07 3.0E-07 
Chromium (Cr) 1 45 0.001 2.5E-06 8.3E-06 1.6E-06 1.8E-06 6.4E-07 

Carcinogenic PAHs 
Benzo(a)pyrene Equivalents 1 0.45 0.01 2.5E-07 8.4E-07 1.6E-07 1.8E-07 6.5E-08 

NOTES: 
CD1 

H-CDI 
C-CDI 

* 

Chronic Daily Intake in mg/kg-1day 
CD! for hazard quotient 
CDI for excess cancer risk 
Reflects the estimated fraction of the site impacted by the corresponding COPC. 
The dermal absorption factor was applied to the exposure point concentration 

to reflect the ability for trans-dermal migration of inorganic and organic chemicals 

Table 10.1.10 
Chronic Daily Intakes 
Dermal Contact with Surface Soil 
AOC 628 
Naval Base Charleston, Zone G 
Charleston, South Carolina 

Carcinogenic PAHs 
Benzo(a)pyrene Equivalents 1 0.45 0.01 2.5E-07 8.4E-07 1.6E-07 1.8E-07 6.5E-08 

NOTES: 
CDI Chronic Daily Intake in mgikg~day 

H-CDI CDI for hazard quotient 
C-CDI CDI for excess cancer risk 

* Reflects the estimated fraction of the site impacted by the corresponding COPC. 
- The dermal absorption factor was applied to the exposure point concentration 

to reflect the ability for trans-dermal migration of inorganic and organic chemicals 

Future Future 
Worker adult Worker adult 

H-CDI C-CDI 

(mg/kg-day) (mglkg-day) 

8.4E-07 3.OE-07 
1.8E-06 6.4E-07 

Exposure Dermal 
Point Absorption 

Concentration Factor 
Chemical FIIFC * (mglkg) (unitless) 

Inorganic 
Arsenic (As) 1 21 0.001 
Chromium (Cr) 1 45 0.001 

Future Future Future 
Resident adult Resident child Resident lwa 

H-CDI H-CDI C-CDI 
(mgikg-day) (mg/kg-day) (mglkg-day) 

1.2E-06 3.9E-06 7.4E-07 
2.5E-06 8.3E-06 1.6E-06 



Table 10.1.11 

Toxicological Reference Information 

for Chemicals of Polenlial Concern 

AOC 628 

Naval Base Charleston, Zone G 

Charleston, Sonth Carolina 

Non-Carcinogenic Toxicity Data 	 Carcinogenic Toxicity Data 

Oral 
	

Uncertainly 	Inhalation 
	

Uncertainly 	Oral Slope 	 Inhalation 	 Weighl 

Reference Dose 
	

Confidence Critical Effect 
	

Factor 	Reference Dose 
	

Confidence 	Critical Effect 
	

Factor 	 Factor 	 Slope Factor 	 of 	Tumor 

iemical 
	

(m814-day) 
	

Level 
	

Oral 	 (mg/kg-day) 
	

Level 
	

Inhalation 	(kg-day/mg) 	 (kg-day/mg) 	Evidence 	Type 

senic 	 0.0003 	a 	M 	hyperpigmemation 	 3 	 NA 	 NA 	NA 	 NA 	 1.5 
	

a 
	

15.1 	a 	A 	various 

nzo(a)pyrene Equivalents 	 NA 	 NA 	NA 	 NA 	 NA 	 NA 	NA 	 NA 	 7.3 
	

6.1 	b 	02 	mourn 

irominni Ill 	 l 	 a 	L 	NA 	 100710 	 NA 	 NA 	NA 	 NA 	 NA 
	

ND 	a 	D 	NA 

a-0mi= VI 	 0.005 	 a 	L 	NA 	 500 	 NA 	 NA 	NA 	 NA 	 NA 
	

42 	a 	A 	lung 

me: 

= Integrated Risk Information System (IRIS) 

= Withdrawn from IRIS/BEAST 

= Not applicable or not available 

= Low confidence 

= Medium confidence 

Table 10.1.11 

Toxicological RP~P,.OEO Inrolm~lion 

ror Chrmicalr of Polrotial conrrro 

AOC 628 

Naval Bare Charlaton, zoor G 

ChnrMoo, South cnrollos 

ora l  

Rrfrrenm Dae  Confidence Critical Effcd 

(mlnc%dn?) Lee1 

Uncertainly Inhalstmo Uncertainty oral  Slop lahnlstloo Wright 

Fsdor Refermce M e  Confldrocr Critical ENml Factor Fwtor Slow Fador Turn01 

oral  (m~nc%da?) Level Inhalation (*%-aayims) I k g d ~ i m g )  Evidence Type 

= intcgnw  irk Lnromuho Syyrvm (IRIS) 

= WilMram h m  IRJSRIEAST 

= NG, sppliublc or not available 

= Low confldcncc 

= Medium confidcncc 
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cause cancer in humans. Inhaling these materials can lead to increased lung cancer risk, and 1 

ingestion is associated with increased skin cancer rates. Arsenic has been classified as a group A 2 

carcinogen by USEPA, which set the 1.5 (mg/kg-day)-1  oral slope factor (SF) for arsenic. As 3 

listed in IRIS, the classification is based on sufficient evidence from human data. An increased 4 

lung cancer mortality was observed in multiple human populations exposed primarily through s 

inhalation. Also, increased mortality from multiple internal organ cancers (liver, kidney, lung, o 

and bladder) and an increased incidence of skin cancer were observed in populations consuming 7 

drinking water high in inorganic arsenic. Human milk contains about 3 µg/L arsenic. The RBC 8 

for arsenic in tap water is 0.045 µg/L. As listed in IRIS, the critical effect of this chemical is 9 

hyperpigmentation, keratosis, and possible vascular complications. The uncertainty factor 10 

was 3 and the modifying factor was 1. 	 11 

Benzo(a)pyrene equivalents include the following list of polynuclear aromatic hydrocarbons 12 

(PAHs): 	 13 

Benzo(a)anthracene 	 TEF 0.1 	 14 

Benzo(b)fluoranthene 	 TEF 0.1 	 15 

Dibenz(a,h)anthracene 	 TEF 1.0 	 16 

Benzo(k)fluoranthene 	 TEF 0.01 	 17 

Benzo(a)pyrene 	 TEF 1.0 	 18 

Indeno(1,2,3-cd)pyrene 	 TEF 0.1 	 19 

Chrysene 	 TEF 0.001 	 20 

Some PAHs are toxic to the liver, kidney, and blood. However, the toxic effects of the PAHs 21 

above have not been well established. There are no reference doses (RfDs) for the PAHs above 22 

due to a lack of data. All PAHs listed above are classified by USEPA as B2 carcinogens, and their 23 

carcinogenicity is addressed relative to that of benzo(a)pyrene, having an oral SF 24 

7.3 (mg/kg day)''. Toxicity Equivalency Factors, also set by USEPA, are multipliers that are 25 
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cause cancer in humans. Inhaling these materials can lead to increased lung cancer risk, and 

ingestion is associated with increased skin cancer rates. Arsenic has been classified as a group A 

carcinogen by USEPA, which set the 1.5 (mglkg-day).' oral slope factor (SF) for arsenic. As 

listed in IRIS, the classification is based on sufficient evidence from human data. An increased 

lung cancer mortality was observed in multiple human populations exposed primarily through 

inhalation. Also, increased mortality from multiple internal organ cancers (liver, kidney, lung, 

and bladder) and an increased incidence of skin cancer were observed in populations consuming 

drinking water high in inorganic arsenic. Human milk contains about 3 pg/L arsenic. The RBC 

for arsenic in tap water is 0.045 pg1L. As listed in IRIS, the critical effect of this chemical is 

hyperpigmentation, keratosis, and possible vascular complications. The uncertainty factor 

was 3 and the modifying factor was 1. 

Benzo(a)pyrene equivalents include the following list of polynuclear aromatic hydrocarbons 

(PAHs): 

Benzo(a)anthracene TEF 0.1 

Benzo(b)fluoranthene TEF 0.1 

Dibenz(a,h)anthracene TEF 1.0 

Benzo(k)fluoranthene TEF 0.01 

Benzo(a)pyrene TEF 1.0 

Indeno(l,2,3-cd)pyrene TEF 0.1 

Chrysene TEF 0.001 

Some PAHs are toxic to the liver, kidney, and blood. However, the toxic effects of the PAHs 21 

above have not been well established. There are no reference doses (RfDs) for the PAHs above 22 

due to a lack of data. All PAHs listed above are classified by USEPA as B2 carcinogens, and their 23 

carcinogenicity is addressed relative to that of benzo(a)pyrene, having an oral SF 24 

7.3 (mglkg day)". Toxicity Equivalency Factors, also set by USEPA, are multipliers that are 2s 
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applied to the detected concentrations, which are subsequently used to calculate excess cancer risk. 	1 

These multipliers are discussed further in the exposure and toxicity assessment sections. Most 2 

carcinogenic PAHs have been classified as such due to animal studies using large doses of purified 3 

PAHs. There is some doubt as to the validity of these listings, and the SFs listed in USEPA's 4 

RBC table are provisional. However, these PAHs are carcinogens when the exposure involves 5 

a mixture of other carcinogenic substances (e.g., coal tar, soot, cigarette smoke, etc.). As listed 6 

in IRIS, the basis for the benzo(a)pyrene B2 classification is human data specifically linking 7 

benzo(a)pyrene to a carcinogenic effect are lacking. There are, however, multiple animal studies s 

in many species demonstrating benzo(a)pyrene to be carcinogenic by numerous routes. 	9 

Benzo(a)pyrene has produced positive results in numerous genotoxicity assays. At the June 1992 10 

Carcinogenic Risk Assessment Verification Endeavor (CRAVE) Work Group meeting, a revised 1 i 

risk estimate for benzo(a)pyrene was verified. This section provides information on three aspects 12 

of the carcinogenic risk assessment for the agent in question. The USEPA classification and 13 

quantitative estimates of exposure reflects a weight-of-evidence judgment of the likelihood that the '4 

agent is a human carcinogen. The quantitative risk estimates are presented in application of a low- 15 

dose extrapolation procedure and presented as the risk per mg/kg-day. The unit risk is the 16 

quantitative estimate in terms of either risk per Ag/L drinking water or risk per Ag/d air breathed. 17 

The third form in which risk is presented is drinking water or air concentration providing cancer 18 

risks of 1 in 10,000 or 1 in 1,000,000. The Carcinogenicity Background Document provides i9 

details on the carcinogenicity values found in IRIS. Users are referred to the Oral Reference Dose 20 

and Reference Concentration sections for information on long-term toxic effects other than 21 

carcinogenicity. 	 22 

The basis for the dibenz(a,h)anthracene and benzo(b)fluoranthene B2 classification is listed in IRIS 23 

as no human data and sufficient data from animal bioassays. Benzo(b)fluoranthene produced 24 

tumors in mice after lung implantation, intraperitoneal or subcutaneous injection, and skin 25 

10.1.36 

Zone G RCRA Faciliry Investigation Repon 
NAVBASE Charleston 

Section 10 -Sire Specr~?c Evaluarions 
Revision: 0 

applied to the detected concentrations, which are subsequently used to calculate excess cancer risk. 

These multipliers are discussed further in the exposure and toxicity assessment sections. Most 

carcinogenic PAHs have been classified as such due to animal studies using large doses of purified 

PAHs. There is some doubt as to the validity of these listings, and the SFs listed in USEPA's 

RBC table are provisional. However, these PAHs are carcinogens when the exposure involves 

a mixture of other carcinogenic substances (e.g., coal tar, soot, cigarette smoke, etc.). As listed 

in IRIS, the basis for the benzo(a)pyrene B2 classification is human data specifically linking 

benzo(a)pyrene to a carcinogenic effect are lacking. There are, however, multiple animal studies 

in many species demonstrating benzo(a)pyrene to be carcinogenic by numerous routes. 

Benzo(a)pyrene has produced positive results in numerous genotoxicity assays. At the June 1992 

Carcinogenic Risk Assessment Verification Endeavor (CRAVE) Work Group meeting, a revised 

risk estimate for benzo(a)pyrene was verified. This section provides information on three aspects 

of the carcinogenic risk assessment for the agent in question. The USEPA classification and 

quantitative estimates of exposure reflects a weight-of-evidence judgment of the likelihood that the 

agent is a human carcinogen. The quantitative risk estimates are presented in application of a low- 

dose extrapolation procedure and presented as the risk per mglkg-day. The unit risk is the 

quantitative estimate in terms of either risk per pg/L drinking water or risk per p g l d  air breathed. 

The third form in which risk is presented is drinking water or air concentration providing cancer 

risks of 1 in 10,000 or 1 in 1,000,000. The Carcinogenicity Background Document provides 

details on the carcinogenicity values found in IRIS. Users are referred to the Oral Reference Dose 

and Reference Concentration sections for information on long-term toxic effects other than 

carcinogenicity. 

The basis for the dibenz(a,h)anthracene and benzo(b)fluoranthene B2 classification is listed in IRIS 

as no human data and sufficient data from animal bioassays. Benzo(b)fluoranthene produced 

tumors in mice after lung implantation, intraperitoneal or subcutaneous injection, and skin 
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painting. The basis for the benzo(a)anthracene B2 classification is listed in IRIS as no human data 

and sufficient data from animal bioassays. Benzo(a)anthracene produced tumors in mice exposed 2 

by gavage; intraperitoneal, subcutaneous or intramuscular injection; and topical application. 	3 

Benzo(a)anthracene produced mutations in bacteria and in mammalian cells, and transformed 4 

mammalian cells in culture. The basis for the benzo(k)fluoranthene B2 classification is listed in 5 

IRIS as no human data and sufficient data from animal bioassays. Benzo(k)fluoranthene produced 6 

tumors after lung implantation in mice and when administered with a promoting agent in skin- 7 

painting studies. Equivocal results have been found in a lung adenoma assay in mice. 8 

Benzo(k)fluoranthene is mutagenic in bacteria. (Klaassen, et al., 1986). 

Chromium exists in two stable, natural forms: trivalent (CrIII) and hexavalent (CrVI). Acute 10 

exposure to chromium can result in kidney damage following oral exposure or damage to the nasal 11 

mucosa and septum following inhalation exposure. Chronic inhalation exposure to CrVI has 12 

resulted in kidney and respiratory tract damage, as well as excess lung cancer in both animals and 13 

humans following occupational exposure. Only CrVI is believed to be carcinogenic by inhalation 14 

(IRIS). Oral RfD values for CrIII and CrVI forms of chromium are 1.0 and 5E-3 mg/kg-day, 15 

respectively. For CrIII, the RfD is based on liver toxicity in the rat. For the CrVI form, the RfD 16 

is based on unspecified pathological changes observed in rat studies. In addition, CrVI is 17 

considered a Group A carcinogen for inhalation exposures. An oral SF of 42 (mg/kg-day)-1  has is 

been established for the CrVI form. Vitamin supplements contain approximately 0.025 mg of 19 

chromium. As listed in IRIS, no critical effects were observed for CrIII. The uncertainty factor 20 

was 100 and the modifying factor was 10. As listed in IRIS, no critical effects were observed for 21 

CrVI. The uncertainty factor was 500 and the modifying factor was 1. 	 22 
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painting. The basis for the benzo(a)anthracene B2 classification is listed in IRIS as no human data 

and sufficient data from animal bioassays. Benzo(a)anthracene produced tumors in mice exposed 

by gavage; intraperitoneal, subcutaneous or intramuscular injection; and topical application. 

Benzo(a)anthracene produced mutations in bacteria and in mammalian cells, and transformed 

mammalian cells in culture. The basis for the benzo(k)fluoranthene B2 classification is listed in 

IRIS as no human data and sufficient data from animal bioassays. Benzo(k)fluoranthene produced 

tumors after lung implantation in mice and when administered with a promoting agent in skin- 

painting studies. Equivocal results have been found in a lung adenoma assay in mice. 

Benzo(k)fluoranthene is mutagenic in bacteria. (Klaassen, et al., 1986). 

Chromium exists in two stable, natural forms: trivalent (CrIII) and hexavalent (CrVI). Acute lo  

exposure to chromium can result in kidney damage following oral exposure or damage to the nasal I I 

mucosa and septum following inhalation exposure. Chronic inhalation exposure to CrVI has 12 

resulted in kidney and respiratory tract damage, as well as excess lung cancer in both animals and 13 

humans following occupational exposure. Only CrVI is believed to be carcinogenic by inhalation 14 

(IRIS). Oral RfD values for CrIII and CrVI forms of chromium are 1.0 and 5E-3 mglkg-day, IS 

respectively. For CrIII, the RfD is based on liver toxicity in the rat. For the CrVI form, the RfD 16 

is based on unspecified pathological changes observed in rat studies. In addition, CrVI is 17 

considered a Group A carcinogen for inhalation exposures. An oral SF of 42 (mglkg-day)' has is 

been established for the CrVI form. Vitamin supplements contain approximately 0.025 mg of 19 

chromium. As listed in IRIS, no critical effects were observed for CrIII. The uncertainty factor 20 

was 100 and the modifying factor was 10. As listed in IRIS, no critical effects were observed for 21 

CrVI. The uncertainty factor was 500 and the modifying factor was 1. 22 
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10.1.5.5 Risk Characterization 

Exposure to surface soil onsite was evaluated under residential and industrial (site worker) 2 

scenarios. For these scenarios, the incidental ingestion and dermal contact exposure pathways 3 

were evaluated. For noncarcinogenic contaminants evaluated for future site residents, hazard was 4 

computed separately to address child and adult exposure. Tables 10.1.12 and 10.1.13 present the 

computed carcinogenic risks and/or HQs associated with the incidental ingestion of and dermal 6 

contact with site surface soils, respectively. 	 7 

Hypothetical Site Residents 	 8 

The ingestion ILCR (based on the adult and child lifetime weighted average) for AOC 628 surface 9 

soils is 5E-05. The dermal pathway ILCR is 8E-06. Arsenic and benzo(a)pyrene equivalents were to 

contributors to ILCR projections for the ingestion and dermal pathways. 	 11 

The ingestion HIs projected for the adult and child receptors are 0.1 and 1, respectively. The 12 

dermal pathway HIs were 0.02 for the adult resident receptor and 0.07 for the child resident 13 

receptor. The primary contributor to HI projections for the ingestion and dermal pathways was 14 

arsenic. Chromium was a secondary contributor. 	 15 

Hypothetical Site Workers 	 16 

Site worker ILCRs are 6E-06 for the ingestion pathway and 3E-06 for the dermal contact pathway. 17 

Arsenic and benzo(a)pyrene equivalents were contributors to ILCR projections for the ingestion 18 

and dermal pathways. 	 19 

Site worker HIs were 0.04 for the ingestion pathway and 0.02 for the dermal pathway. The 20 

primary contributor to HI projections for the ingestion and dermal pathways was arsenic. 21 

Chromium was a secondary contributor. 	 22 
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10.1.5.5 Risk Characterization 

Exposure to surface soil onsite was evaluated under residential and industrial (site worker) 

scenarios. For these scenarios, the incidental ingestion and dermal contact exposure pathways 

were evaluated. For noncarcinogenic contaminants evaluated for future site residents, hazard was 

computed separately to address child and adult exposure. Tables 10.1.12 and 10.1.13 present the 

computed carcinogenic risks andlor HQs associated with the incidental ingestion of and dermal 

contact with site surface soils, respectively, 

Hypothetical Site Residents 

The ingestion ILCR (based on the adult and child lifetime weighted average) for AOC 628 surface 

soils is 5E-05. The dermal pathway ILCR is 8E-06. Arsenic and benzo(a)pyrene equivalents were 

contributors to ILCR projections for the ingestion and dermal pathways. 

The ingestion HIS projected for the adult and child receptors are 0.1 and 1, respectively. The 

dermal pathway HIS were 0.02 for the adult resident receptor and 0.07 for the child resident 

receptor. The primary contributor to HI projections for the ingestion and dermal pathways was 

arsenic. Chromium was a secondary contributor. 

Hypothetical Site Workers 

Site worker ILCRs are 6E-06 for the ingestion pathway and 3E-06 for the dermal contact pathway. 

Arsenic and benzo(a)pyrene equivalents were contributors to ILCR projections for the ingestion 

and dermal pathways. 

Site worker HIS were 0.04 for the ingestion pathway and 0.02 for the dermal pathway. The 

primary contributor to HI projections for the ingestion and dermal pathways was arsenic. 

Chromium was a secondary contributor. 



Table 10.1.12 
Hazard Quotients and Incremental Lifetime Cancer Risks 
Incidental Surface Soil Ingestion 
AOC 628 
Naval Base Charleston, Zone G 
Charleston, South Carolina 

Chemical 

Oral RfD 
Used 

(mg/kg-day) 

Oral SF 
Used 

(mg/kg-day)- I 

Future 	Future 
Resident Adult 	Resident Child 

Hazard Quotient Hazard Quotient 

Future 
Resident Iwa 

ILCR 

Future 
Worker Adult 

Hazard Quotient 

Future 
Worker Adult 

1LCR 
Inorganic 

Arsenic (As) 0.0003 1.5 0.096 0.89 4.9E-05 0.034 5.5E-06 
Chromium (Cr) 0.005 NA 0.012 0.11 ND 0.004 ND 

Carcinogenic PAHs 
Benzo(a)pyrene Equivalents NA 7.3 ND ND 5.2E-06 ND 5.8E-07 

SUM Hazard Index/ILCR 0.1 1 5E-05 0.04 6E-06 

NOTES: 
NA Not available 
ND 	Not Determined due to lack of available information 
lwa 	Lifetime weighted average; used to calculate excess carcinogenic risk derived from RAGS Part A 

ILCR Incremental Lifetime Cancer Risk 

Table 10.1.12 
Hazard Quotients and Incremental Lifetime Cancer Risks 
Incidental Surface Soil Ingestion 
AOC 628 
Naval Base Charleston, Zone G 
Charleston, South Carolina 

NOTES: 
NA Not available 
ND Not Detemlined due to lack of available information 
Iwa Lifetime weighted average; used to calculate excess carcinogenic risk derived from RAGS Part A 

ILCR Incremental Lifetime Cancer Risk 

Oral RfD Oral SF 
Used Used 

Chemical (mglkg-day) (mglkg-day)- l 
Inorganic 

Arsenic (As) 0.0003 1.5 
Chromium (Cr) 0.005 NA 

Carcinogenic PAHs 
Benzo(a)pyrene Equivalents N A 7.3 

ISUM Hazard IndedlLCR 

Future Future Future 
Resident Adult Resident Child Resident Iwa 

Hazard Quotient Hazard Quotient ILCR 

0.096 0.89 4.9E-05 
0.012 0.1 1 ND 

ND ND 5.2E-06 

0.1 1 5E-05 

Future Future 
Worker Adult Worker Adult 

Hazard Quotient lLCR 

0.034 5.5E-06 
0.004 ND 

ND 5.8E-07 

0.04 6E-06 I 



Table 10.1.13 
Hazard Quotients and Incremental Lifetime Cancer Risks 
Dermal Contact With Surface Soil 
AOC 628 
Naval Base Charleston, Zone G 
Charleston, South Carolina 

Chemical 
Dermal 

Adjustment 

Oral RID 
Used 

(mg/kg-day) 

Oral SF 
Used 

(mg/kg-day)-1 

Future 	Future 
Resident Adult 	Resident Child 

Hazard Quotient Hazard Quotient 

Future 
Resident Iwa 

ILCR 

Future 
Worker Adult 

Hazard Quotient 

Future 
Worker Adult 

ILCR 
Inorganic 

Arsenic (As) 0.2 0.00006 7.5 0.020 0.065 5.5E-06 0.014 2.3E-06 
Chromium (Cr) 0.2 0.001 NA 0.0025 0.008 ND 0.0018 ND 

Carcinogenic PAHs 
Benzo(a)pyrene Equivalents 0.5 NA 14.6 ND ND 2.3E-06 ND 9.5E-07 

SUM Hazard lndex/ILCR 0.02 0.07 8E-06 0.02 3E-06 

NOTES: 
NA Not available 

	

ND 	Not Determined due to lack of available information 
Iwa Lifetime weighted average; used to calculate excess carcinogenic risk derived from RAGS Part A 

ILCR Incremental Lifetime Cancer Risk 

	

- 	Dermal to absorbed dose adjustment factor is applied to adjust for Oral SF and RfD (i.e., the oral RfD is based 
on oral absorption efficiency which should not be applied to dermal exposure and dermal CDI) 

Table 10.1.13 
Hazard Quotients and Incremental Lifetime Cancer Risks 
Dermal Contact With Surface Soil 
AOC 628 
Naval Base Charleston, Zone G 
Charleston, South Carolina 

Carcinogenic PAHs 
Benzo(a)pyrene Equivalents 

Future Future 
Worker Adult Worker Adult 

Oral RfD Oral SF 
Dermal Used Used 

Chemical Adjustment (mag-day)  (mag-day)- l  
Inorganic 

Arsenic (As) 0.2 0.00006 7.5 
Chromium (Cr) 0.2 0.001 N A 

I I 

[SUM Hazard IndedILCR 0.02 0.07 8E-061 0.02 3E-06 I 

Future Future Future 
Resident Adult Resident Child Resident Iwa 

NOTES: 
NA Not available 
ND Not Determined due to lack of available information 
Iwa Lifetime weighted average; used to calculate excess carcinogenic risk derived from RAGS Part A 

ILCR Incremental Lifetime Cancer Risk 
- Dermal to absorbed dose adjustment factor is applied to adjust for Oral SF and RfD (i.e., the oral RfD is based 

on oral absorption efficiency which should not be applied to dermal exposure and dermal CDI) 

Hazard Quotient Hazard Quotient ILCR 

0.020 0.065 5.5E-06 
0.0025 0.008 ND 

Hazard Quotient ILCR 

0.014 2.3E-06 
0.0018 ND 
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COCs Identified 	 1 

Chemicals of concern were identified based on cumulative (all pathway) risk and hazard projected 2 

for this site on a medium-specific basis. USEPA has established a generally acceptable risk range 3 

of 1E-04 to 1E-06, and a hazard index threshold of 1.0 (unity). As recommended by SCDHEC, 4 

a COC was considered to be any chemical contributing to a cumulative risk level of 1E-06 or s 

greater and/or a cumulative hazard index above 1.0, and whose individual ILCR exceeds 1E-06 6 

or whose hazard quotient exceeds 0.1. For carcinogens, this approach is relatively conservative, 7 

because a cumulative risk level of 1E-04 (and individual ILCR of 1E-06) is recommended by 8 

USEPA Region IV as the trigger for establishing COCs. The COC selection method presented 9 

was used in order to provide a more comprehensive evaluation of chemicals contributing to 10 

carcinogenic risk or noncarcinogenic hazard during the remedial goal options development 11 

process. Table 10.1.14 presents the COCs identified for AOC 628 surface soil. 	 12 

Future Site Residents 	 13 

Arsenic and benzo(a)pyrene equivalents were identified as soil pathway COCs based on their 14 

contribution to cumulative residential ILCR projections. 	 15 

Arsenic and chromium were identified as soil pathways COCs based on their contribution to 16 

cumulative residential HI projections. 	 17 

Future Site Workers 	 16 

Arsenic and benzo(a)pyrene equivalents were identified as soil pathway COCs based on their 19 

contribution to cumulative industrial ILCR projections. 	 20 

No COCs were identified in AOC 628 surface soil based on contribution to cumulative industrial 21 

HI projections. 	 22 
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COCs Identified 

Chemicals of concern were identified based on cumulative (all pathway) risk and hazard projected 

for this site on a medium-specific basis. USEPA has established a generally acceptable risk range 

of 1E-04 to 1E-06, and a hazard index threshold of 1.0 (unity). As recommended by SCDHEC, 

a COC was considered to be any chemical contributing to a cumulative risk level of 1E-06 or 

greater and/or a cumulative hazard index above 1.0, and whose individual ILCR exceeds 1E-06 

or whose hazard quotient exceeds 0.1. For carcinogens, this approach is relatively conservative, 

because a cumulative risk level of 1E-04 (and individual ILCR of 1E-06) is recommended by 

USEPA Region IV as the trigger for establishing COCs. The COC selection method presented 

was used in order to provide a more comprehensive evaluation of chemicals contributing to 

carcinogenic risk or noncarcinogenic hazard during the remedial goal options development 

process. Table 10.1.14 presents the COCs identified for AOC 628 surface soil. 

Future Site Residents 

Arsenic and benzo(a)pyrene equivalents were identified as soil pathway COCs based on their 

contribution to cumulative residential ILCR projections. 

Arsenic and chromium were identified as soil pathways COCs based on their contribution to 

cumulative residential HI projections. 

Future Site Workers 

Arsenic and benzo(a)pyrene equivalents were identified as soil pathway COCs based on their 

contribution to cumulative industrial ILCR projections. 

No COCs were identified in AOC 628 surface soil based on contribution to cumulative industrial 

HI projections. 



Table 10.1.14 
Summary of Risk and Hazard-based COCs 
AOC 628 
Naval Base Charleston, Zone G 
Charleston, South Carolina 

Future 
Exposure 	 Resident Adult 

Medium 	Pathway 	 Hazard Quotient 

Future 
Resident Child 

Hazard Quotient 

Future 
Resident lwa 

ILCR 
Future Site Worker 

Hazard Quotient 	ILCR 
Identification 
of COCs 

Surface Soil 	Incidental 	 Inorganic 
Ingestion 	Arsenic (As) 0.096 0.89 4.9E-05 0.034 5.5E-06 I 2 4 

Chromium (Cr) 0.012 0.11 ND 0.004 ND I 

Carcinogenic PAHs 
Benzo(a)pyrene Equivalents ND ND 5.2E-06 ND 5.8E-07 2 4 

Dermal 	 Inorganic 
Arsenic (As) 0.020 0.065 5.5E-06 0.0140 2.3E-06 1 2 4 
Chromium (Cr) 0.003 0.008 ND 0.0018 ND 1 

Carcinogenic PAHs 
Benzo(a)pyrene Equivalents ND ND 2.3E-06 ND 9.5E-07 2 4 

Surface Soil Pathway Sum 0.1 1 6E-05 0.05 9E-06 

Notes: 
ND indicates not determined due to the lack of available risk information. 
ILCR indicates incremental excess lifetime cancer risk 
HI indicates hazard index 
1- Chemical is a COC by virtue of projected child residence noncarcinogenic hazard. 
2- Chemical is a COC by virtue of projected future resident lifetime ILCR. 
3- Chemical is a COC by virtue of projected site worker noncarcinogenic hazard. 
4- Chemical is a COC by virtue of projected site worker ILCR. 

Table 10.1.14 
Summary of Risk and Hazard-based COCs 
AOC 628 
Naval Base Charleston, Zone G 
Charleston. South Carolina 

Exposure 
Future Future Future 

Resident Adult Resident Child Resident Iwa I Future Site Worker lldentification 
Medium pathway Hazard Quotient Hazard Quotient ILCR 1 Hazard Quotient ILCR lof cocs 
Surface Soil Incidental Inorganic I I 

Ingestion Arsenic (As) 
Chromium (Cr) 

Carcinogenic PAHs 
Benzo(a)pyrene Equivalents 

Dermal Inorganic 
Arsenic (As) 
Chromium (Cr) 

Carcinogenic PAHs 
Benzo(a)pyrene Equivalents 

1 Surface Soil Pathway Sum 
I 

0.1 1 6E-05 1 0.05 9E-06 

Notes: 
ND indicates not determined due to the lack of available risk information. 
ILCR indicates incremental excess lifetime cancer risk 
HI indicates hazard index 
1- Chemical is a COC by virtue of projected child residence noncarcinogenic hazard. 
2- Chemical is a COC by virtue of projected future resident lifetime ILCR. 
3- Chemical is a COC by virtue of projected site worker noncarcinogenic hazard. 
4- Chemical is a COC by virtue of projected site worker ILCR. 
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The extent of the COCs identified in surface soil is briefly discussed below. To facilitate this 

discussion, residential soil RBCs and background concentrations were compared to each reported 2 

COC concentration. Arsenic was detected in all 5 surface soil samples at a concentration above 3 

its residential RBC (0.43 mg/kg), but only exceeded its background value (17.2 mg/kg) in 1 4 

surface soil sample (628SB004) with a concentration of 21 mg/kg. Chromium was also detected 5 

in all 5 surface soil samples, but only exceeded its residential RBC (39 mg/kg) and its background 6 

value (42.8 mg/kg) in 1 surface soil sample (628SB004) with a concentration of 44.7 mg/kg. 7 

Benzo(a)pyrene equivalent compounds were detected in all 5 surface soil samples and exceeded 8 

their corresponding residential RBC (88 mg/kg) in 4 surface soil samples (628SB001, 628SB003, 9 

628SB004, and 628SB005). 	 10 

10.1.5.6 Risk Uncertainty 	 11 

Characterization of Exposure Setting and Identification of Exposure Pathways 	 12 

The potential for high bias is introduced through the exposure setting and pathway selection due 13 

to the highly conservative assumptions (i.e., future residential use) recommended by USEPA 14 

Region IV when assessing potential future and current exposure. The exposure assumptions made 15 

in the site worker scenario are highly protective and would tend to overestimate exposure. 	16 

Residential use of the site would not be expected, based on current site uses and the nature of 17 

surrounding buildings. If this area were to be used as a residential site, the surface soil conditions LS 

would likely change — the soils could be covered with landscaping soil and/or a house. 19 

Consequently, exposure to surface soil conditions as represented by samples collected during the 20 

CSI would not be likely under a true future residential scenario. These factors indicate that 21 

exposure pathways assessed in this HHRA would generally overestimate the risk and hazard posed 22 

to current site workers and future site residents. 	 23 
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The extent of the COCs identified in surface soil is briefly discussed below. To facilitate this 

discussion, residential soil RBCs and background concentrations were compared to each reported 

COC concentration. Arsenic was detected in all 5 surface soil samples at a concentration above 

its residential RBC (0.43 mg/kg), but only exceeded its background value (17.2 mglkg) in 1 

surface soil sample (628SB004) with a concentration of 21 mg/kg. Chromium was also detected 

in all 5 surface soil samples, but only exceeded its residential RBC (39 mglkg) and its background 

value (42.8 mglkg) in 1 surface soil sample (628SB004) with a concentration of 44.7 mglkg. 

Benzo(a)pyrene equivalent compounds were detected in all 5 surface soil samples and exceeded 

their corresponding residential RBC (88 pglkg) in 4 surface soil samples (628SB001, 628SB003, 

628SB004, and 628SB005). 

10.1.5.6 Risk Uncertainty 11 

Characterization of Exposure Setting and Identification of Exposure Pathways 12 

The potential for high bias is introduced through the exposure setting and pathway selection due 13 

to the highly conservative assumptions (i.e., future residential use) recommended by USEPA 14 

Region IV when assessing potential future and current exposure. The exposure assumptions made 1s 

in the site worker scenario are highly protective and would tend to overestimate exposure. 16 

Residential use of the site would not be expected, based on current site uses and the nature of 17 

surrounding buildings. If this area were to be used as a residential site, the surface soil conditions 1 8  

would likely change - the soils could be covered with landscaping soil and/or a house. 19 

Consequently, exposure to surface soil conditions as represented by samples collected during the 20 

CSI would not be likely under a true future residential scenario. These factors indicate that 21 

exposure pathways assessed in this HHRA would generally overestimate the risk and hazard posed 22 

to current site workers and future site residents. 23 



Zone G RCRA Facility Investigation Report 
NAVBASE Charleston 

Section 10 — Site Specific Evaluations 
Revision: 0 

Determination of Exposure Point Concentrations 	 1 

The maximum detected soil constituent concentrations were used as the exposure point 2 

concentrations for this site. Use of maximum detected concentrations represent conservative 3 

assumptions when applied as the EPC, such that it is unlikely that the maximum detected 4 

concentration would be exceeded by the true mean concentration. The EPCs used for arsenic and 5 

chromium were only marginally above their respective background concentrations. 	 6 

Frequency of Detection and Spatial Distribution 	 7 

Arsenic and chromium each exceeded their respective residential RBC and background value in 

the same surface soil sample (628S13004), indicating a potential "hot spot". However, arsenic 9 

exceeded its background value by only 3.8 mg/kg, and chromium exceeded its background value to 

by only 1.9 mg/kg; indicating that concentrations are possibly representative of ambient 11 

conditions. 	 12 

Quantification of Risk/Hazard 	 13 

As indicated by the discussions above, the uncertainty inherent in the risk assessment process is 14 

great. In addition, many site-specific factors have affected the uncertainty of this assessment that is 

would upwardly bias the risk and hazard estimates. Exposure pathway-specific sources of 16 

uncertainty are discussed below: 	 17 

A conservative screening process was used to identify COPCs for AOC 628. The potential for 18 

eliminating CPSSs with the potential for cumulative HI greater than one was addressed for 19 

noncarcinogens through the use of RBCs that were reduced one order of magnitude. For 20 

carcinogens, the RBCs are based on a conservative target risk of 1E-06. Use of conservative 21 

RBCs in combination with the use of maximum detected concentrations minimizes the likelihood 22 

of a significant contribution to risk/hazard based on eliminated CPSSs. Of the CPSSs screened 23 

and eliminated from formal assessment, only aluminum was reported at a concentrations near its 24 
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Determination of Exposure Point Concentrations 

The maximum detected soil constituent concentrations were used as the exposure point 

concentrations for this site. Use of maximum detected concentrations represent conservative 

assumptions when applied as the EPC, such that it is unlikely that the maximum detected 

concentration would be exceeded by the true mean concentration. The EPCs used for arsenic and 

chromium were only marginally above their respective background concentrations. 

Frequency of Detection and Spatial Distribution 

Arsenic and chromium each exceeded their respective residential RBC and background value in 

the same surface soil sample (628SB004), indicating a potential "hot spot". However, arsenic 

exceeded its background value by only 3.8 mglkg, and chromium exceeded its background value 

by only 1.9 mglkg; indicating that concentrations are possibly representative of ambient 

conditions. 

Quantification of RiskIHazard 

As indicated by the discussions above, the uncertainty inherent in the risk assessment process is 

great. In addition, many site-specific factors have affected the uncertainty of this assessment that 

would upwardly bias the risk and hazard estimates. Exposure pathway-specific sources of 

uncertainty are discussed below: 

A conservative screening process was used to identify COPCs for AOC 628. The potential for 

eliminating CPSSs with the potential for cumulative HI greater than one was addressed for 

noncarcinogens through the use of RBCs that were reduced one order of magnitude. For 

carcinogens, the RBCs are based on a conservative target risk of 1E-06. Use of conservative 

RBCs in combination with the use of maximum detected concentrations minimizes the likelihood 

of a significant contribution to risklhazard based on eliminated CPSSs. Of the CPSSs screened 

and eliminated from formal assessment, only aluminum was reported at a concentrations near its 
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RBC (e.g. within 10% of its RBC). Aluminum was actually detected at a concentration exceeding 

its RBC, however, its maximum concentration did not exceed its corresponding background 2 

concentration. As a result, aluminum was eliminated from consideration in the risk assessment. 3 

Background-related Risk 	 4 

Aluminum was detected in AOC 628 surface soil at a concentration above its corresponding RBC. 5 

It was eliminated from consideration in the risk assessment based on comparison to its background 6 

value. It is not unusual for naturally occurring or background concentrations of some elements 7 

to exceed risk-based concentrations. It is the risk assessment's function to identify excess risk 

and/or hazard, or that which is above background levels. The following is a discussion of the 9 

residential scenario risk/hazard associated with the background concentration of aluminum. 	10 

The maximum surface soil concentration of aluminum (10,600 mg/kg) for AOC 628 equates with 11 

hazard quotients of 0.1 and 0.007 for the residential child and site worker, respectively. The 12 

background value for aluminum (18,700 mg/kg) results in hazard quotients of 0.3 and 0.01 for 13 

the residential child and site worker, respectively. 	 14 

10.1.5.7 Risk Summary 	 15 

The risk and hazard posed by contaminants at AOC 628 were assessed for future site workers and 16 

future site residents under reasonable maximum exposure assumptions. For surface soils, the 17 

incidental ingestion and dermal contact pathways were assessed in this HHRA. Table 10.1.15 18 

presents the risk summary for each pathway/receptor group evaluated for AOC 628. 	 19 

Residential Scenario 	 20 

Residential soil pathway COCs identified for AOC 628 are arsenic, chromium, and benzo(a)pyrene 21 

equivalents. Figures 10.1-6 and 10.1-7 illustrate point risk and hazard estimates for AOC 628 22 
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RBC (e.g. within 10% of its RBC). Aluminum was actually detected at a concentration exceeding 

its RBC, however, its maximum concentration did not exceed its corresponding background 

concentration. As a result, aluminum was eliminated from consideration in the risk assessment. 

Background-related Risk 

Aluminum was detected in AOC 628 surface soil at a concentration above its corresponding RBC. 

It was eliminated from consideration in the risk assessment based on comparison to its background 

value. It is not unusual for naturally occurring or background concentrations of some elements 

to exceed risk-based concentrations. It is the risk assessment's function to identify excess risk 

andlor hazard, or that which is above background levels. The following is a discussion of the 

residential scenario risklhazard associated with the background concentration of aluminum. 

The maximum surface soil concentration of aluminum (10,600 mglkg) for AOC 628 equates with 

hazard quotients of 0.1 and 0.007 for the residential child and site worker, respectively. The 

background value for aluminum (18,700 mglkg) results in hazard quotients of 0.3 and 0.01 for 

the residential child and site worker, respectively. 

10.1.5.7 Risk Summary 

The risk and hazard posed by contaminants at AOC 628 were assessed for future site workers and 

future site residents under reasonable maximum exposure assumptions. For surface soils, the 

incidental ingestion and dermal contact pathways were assessed in this HHRA. Table 10.1.15 

presents the risk summary for each pathwaylreceptor group evaluated for AOC 628. 

Residential Scenario 

Residential soil pathway COCs identified for AOC 628 are arsenic, chromium, and benzo(a)pyrene 

equivalents. Figures 10.1-6 and 10.1-7 illustrate point risk and hazard estimates for AOC 628 



Table 10.1.15 
Summary of Risk and Hazard 
AOC 628 
Naval Base Charleston, Zone G 
Charleston, South Carolina 

Medium 
Exposure 
Pathway 

HI 
(Adult) 

HI 
(Child) 

ILCR 
(LWA) 

HI 
(Worker) 

ILCR 
(Worker) 

Surface Soil Incidental 0.1 1 5E-05 0.04 6E-06 
Ingestion 

Dermal Contact 0.02 0.07 8E-06 0.02 3E-06 

Sum of Soil Pathways 0.1 1 6E-05 0.05 9E-06 

Notes: 
ILCR Indicates incremental lifetime cancer risk 
HI 	Indicates hazard index 

Table 10.1.15 
Summary of Risk and Hazard 
AOC 628 
Naval Base Charleston, Zone G 
Charleston. South Carolina 

Notes: 
ILCR Indicates incremental lifetime cancer risk 
HI Indicates hazard index 

Exposure 
Medium Pathway 
Surface Soil Incidental 

Ingestion 

Dermal Contact 

Sum of Soil Pathways 

HI HI ILCR 
(Adult) (Child) (LWA) 

0.1 1 5E-05 

0.02 0.07 8E-06 

0.1 1 6E-05 

HI ILCR 
(Worker) (Worker) 

0.04 6E-06 

0.02 3E-06 

0.05 9E-06 
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based on soil exposure pathways under a future residential scenario. Table 10.1.16 summarizes i 

the point risk and hazard contribution of each COPC at each sample location. The point risk map 2 

is based on the unlikely assumption that a potential future site resident will be chronically exposed 3 

to specific points. Exposure to surface soil conditions is more likely the result of uniform 4 

exposure to the soil conditions of the entire site (or exposure unit area) rather than specific points. 5 

With this in mind, risk maps supplemented by the tables are useful in that they allow the reader 6 

to visualize how chemicals driving risk estimates are spatially distributed across the site. 	7 

All five sample locations yielded ILCRs that were greater than 1E-06. Arsenic was the primary 8 

contributor to risk at all sample locations, while benzo(a)pyrene equivalents were secondary 9 

contributors. However, arsenic only exceeded its background value at one location (628SB004). 10 

Risk estimates at AOC 628 ranged from 5E-06 (628SB002) to 6E-05 (628SB004), with a mean 11 

risk estimate of 3E-05. 	 12 

Arsenic was the primary contributor to the hazard estimate at the only location at AOC 628 that 13 

yielded a hazard index above unity (628SB004). Chromium was a secondary contributor. Hazard 14 

index estimates ranged from 0.08 (628SB002) to 1.1 (628SB004), with a mean hazard estimate of 15 

0.4. 	 16 

Site Worker Scenario 	 17 

Industrial soil pathway COCs identified for AOC 628 are arsenic and benzo(a)pyrene equivalents. 18 

Figure 10.1-8 illustrates point risk estimates for AOC 628 based on soil exposure pathways under 19 

a future industrial scenario. Table 10.1.17 summarizes the risk and hazard contribution of arsenic 20 

at each sample location. Although benzo(a)pyrene equivalents were identified as COCs for the 21 

site worker scenario, the maximum reported concentration of benzo(a)pyrene equivalents was 22 

below its corresponding industrial RBC. Therefore, benzo(a)pyrene equivalents were not included 23 

in point risk estimates for the industrial scenario. 	 24 
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based on soil exposure pathways under a future residential scenario. Table 10.1.16 summarizes I 

the point risk and hazard contribution of each COPC at each sample location. The point risk map 2 

is based on the unlikely assumption that a potential future site resident will be chronically exposed 3 

to specific points. Exposure to surface soil conditions is more likely the result of uniform 4 

exposure to the soil conditions of the entire site (or exposure unit area) rather than specific points. 5 

With this in mind, risk maps supplemented by the tables are useful in that they allow the reader 6 

to visualize how chemicals driving risk estimates are spatially distributed across the site. 7 

All five sample locations yielded ILCRs that were greater than 1E-06. Arsenic was the primary 8 

contributor to risk at all sample locations, while benzo(a)pyrene equivalents were secondary 9 

contributors. However, arsenic only exceeded its background value at one location (628SB004). l o  

Risk estimates at AOC 628 ranged from 5E-06 (628SB002) to 6E-05 (628SB004), with a mean 1 1  

risk estimate of 3E-05. 12 

Arsenic was the primary contributor to the hazard estimate at the only location at AOC 628 that 13 

yielded a hazard index above unity (628SB004). Chromium was a secondary contributor. Hazard 14 

index estimates ranged from 0.08 (628SB002) to 1.1 (628SB004), with a mean hazard estimate of I5 

0.4. 16 

Site Worker Scenario 

Industrial soil pathway COCs identified for AOC 628 are arsenic and benzo(a)pyrene equivalents. 

Figure 10.1-8 illustrates point risk estimates for AOC 628 based on soil exposure pathways under 

a future industrial scenario. Table 10.1.17 summarizes the risk and hazard contribution of arsenic 

at each sample location. Although benzo(a)pyrene equivalents were identified as COCs for the 

site worker scenario, the maximum reported concentration of benzo(a)pyrene equivalents was 

below its corresponding industrial RBC. Therefore, benzo(a)pyrene equivalents were not included 

in point risk estimates for the industrial scenario. 



Table 10.1.16 
Point Estimates of Risk and Hazard - Surface Soil Pathways 
Residential Scenario 
AOC 628 
Naval Base Charleston, Zone G 
Charleston, South Carolina 

Site Location Parameter Concentration Units Hazard Index % HI Risk (E-06) % Risk 
628 001 Arsenic (As) 7.4 MG/KG 0.3382 84.75 19.3288 72.02 
628 001 B(a)P Equiv. 453.55 UG/KG NA 7.5109 27.98 
628 001 Chromium (Cr) 22.2 MG/KG 0.0609 15.25 NA 

Total 0.3991 26.8397 

628 002 Arsenic (As) 1.4 MG/KG 0.0640 81.21 3.6568 72.24 
628 002 B(a)P Equiv. 84.843 UG/KG NA 1.4050 27.76 
628 002 Chromium (Cr) 5.4 MG/KG 0.0148 18.79 NA 

Total 0.0788 5.0618 

628 003 Arsenic (As) 6.2 MG/KG 0.2834 87.40 16.1944 75.01 
628 003 B(a)P Equiv. 325.8 UG/KG NA 5.3953 24.99 
628 003 Chromium (Cr) 14.9 MG/KG 0.0409 12.60 NA 

Total 0.3243 21.5898 

628 004 Arsenic (As) 21 MG/KG 0.9599 88.67 54.8520 92.74 
628 004 B(a)P Equiv. 259.15 UG/KG NA 4.2916 7.26 
628 004 Chromium (Cr) 44.7 MG/KG 0.1226 11.33 NA 

Total 1.0825 59.1436 

628 005 Arsenic (As) 6.4 MG/KG 0.2925 85.15 16.7168 75.02 
628 005 B(a)P Equiv. 336.18 UG/KG NA 5.5672 24.98 
628 005 Chromium (Cr) 18.6 MG/KG 0.0510 14.85 NA 

Total 0.3435 22.2841 

Table 10.1.16 
Point Estimates of Risk and Hazard -Surface Soil Pathways 
Residential Scenario 
AOC 628 
Naval Base Charleston, Zone G 
Charleston, South Carolina 

Site Location Parameter Concentration Units Hazard Index % HI Risk (E-06) % Risk 
628 001 Arsenic (As) 7.4 MGIKG 0.3382 84.75 19.3288 72.02 
628 001 B(a)P Equiv. 453.55 UGIKG N A 7.5109 27.98 
628 001 ~hmmium (Cr) 22.2 MGIKG 0.0609 15.25 N A 

Total 0.3991 26.8397 

628 002 Arsenic (As) 1.4 MGIKG 0.0640 81.21 3.6568 72.24 
628 002 B(a)P Equiv. 84.843 UGIKG N A 1.4050 27.76 
628 002 Chromium (Cr) 5.4 MGIKG 0.0148 18.79 N A 

Total 0.0788 5.0618 

628 003 Anenic (As) 6.2 MGIKG 0.2834 87.40 16.1944 75.01 
628 003 B(a)P Equiv. 325.8 UGIKG N A 5.3953 24.99 
628 003 Chromium (Cr) 14.9 MGIKG 0.0409 12.60 N A 

Total 0.3243 21.5898 

628 004 Anenic (As) 21 MGIKG 0.9599 88.67 54.8520 92.74 
628 004 B(a)P Equiv. 259.15 UGIKG N A 4.2916 7.26 
628 004 Chromium (Cr) 44.7 MGIKG 0.1226 11.33 N A 

Total 1.0825 59.1436 

628 005 Arsenic (As) 6.4 MGIKG 0.2925 85.15 16.7168 75.02 
628 005 B(a)P Equiv. 336.18 UGIKG N A 5.5672 24.98 
628 005 Chromium (Cr) 18.6 MGIKG 0.0510 14.85 N A 

Total 0.3435 22.2841 
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Table 10.1.17 
Point Estimates of Risk and Hazard - Surface Soil Pathways 
Industrial Scenario 
AOC 628 
Naval Base Charleston, Zone G 
Charleston, South Carolina 

Site Location Parameter Concentration Units Hazard Index % Hi Risk (E-06) % Risk 
628 001 Arsenic (As) 7.4 MG/KG 0.0170 100 2.7344 100 

Total 0.0170 2.7344 

628 002 Arsenic (As) 1.4 MG/KG 0.0032 100 0.5173 100 
Total 0.0032 0.5173 

628 003 Arsenic (As) 6.2 MG/KG 0.0143 100 2.2909 100 
Total 0.0143 2.2909 

628 004 Arsenic (MI_ 21 MG/KG 0.0483 100 7.7596 100 
Total 0.0483 7.7596 

628 005 Arsenic (As) 6.4 MG/KG 0.0147 100 2.3648 100 
Total 0.0147 2.3648 

Table 10.1.17 
Point Estimates of Risk and Hazard -Surface Soil Pathways 
Industrial Scenario 
AOC 628 
Naval Base Charleston, Zone G 
Charleston, South Carolina 

Site Location Parameter Concentration Units Hazard Index % HI Risk (E-06) % Risk 
628 001 Arsenic (As) 7.4 MGlKG 0.0170 100 2.7344 100 

Total 0.0170 2.7344 

628 002 Arsenic (As) 
Total 

628 003 Arsenic (As) 
Total 

628 004 Arsenic (As) 
Total 

628 005 Arsenic (As) 
Total 

1.4 MGlKG 0.0032 100 0.5173 100 
0.0032 0.5173 

6.2 MGlKG 0.0143 100 2.2909 100 
0.0143 2.2909 

21 MGlKG 0.0483 100 7.7596 100 
0.0483 7.7596 

6.4 MGlKG 0.0147 100 2.3648 100 
0.0147 2.3648 
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Four of five sample locations yielded an ILCR greater than 1E-06 (628SB001, 628SB003, i 

628SB004, 628SB005). Arsenic was the sole contributor to risk at AOC 628. Risk estimates 2 

ranged from 5E-07 (628SB002) to 8E-06 (628SB004), with a mean risk estimate of 3E-06. 	3 

Arsenic was also the sole contributor to hazard estimates at AOC 628; however, hazard indices 4 

did not exceed unity at any location for the industrial scenario. Hazard index estimates ranged 5 

from 0.003 (628SB002) to 0.05 (628SB004), with a mean hazard estimate of 0.02. 	 6 

10.1.5.8 Remedial Goal Options 	 7 

RGOs for carcinogens were based on the lifetime weighted average site resident as presented in 8 

Table 10.1.18 for surface soils. Hazard-based RGOs were calculated based on the hypothetical 9 

child resident, as noted in the table. 	 10 

10.1.6 Corrective Measures Considerations 	 11 

Based on the analytical results and the human health risk assessment for AOC 628, COCs 12 

requiring further evaluation through the CMS process have been identified for surface soil. The 13 

site is currently in an industrial setting, however risk to human health was evaluated under both 14 

the residential and industrial (site worker) scenarios. For these scenarios, the incidental ingestion 15 

and dermal contact exposure pathways were evaluated. Hazard was evaluated for noncarcinogenic 16 

contaminants through incidental ingestion and dermal contact scenarios as well. 	 17 

As recommended by SCDHEC, a COC is considered to be any chemical contributing to a 18 

cumulative risk level of 1E-06 or greater and/or a cumulative hazard index above 1.0, and whose 19 

individual risk exceeds 1E-06 or whose hazard quotient exceeds 0.1. 	 20 
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Four of five sample locations yielded an ILCR greater than 1E-06 (628SB001, 628SB003, 

628SB004, 628SB005). Arsenic was the sole contributor to risk at AOC 628. Risk estimates 

ranged from 5E-07 (628SB002) to 8E-06 (628SB004), with a mean risk estimate of 3E-06. 

Arsenic was also the sole contributor to hazard estimates at AOC 628; however, hazard indices 

did not exceed unity at any location for the industrial scenario. Hazard index estimates ranged 

from 0.003 (628SB002) to 0.05 (628SB004), with a mean hazard estimate of 0.02. 

10.1.5.8 Remedial Goal Options 

RGOs for carcinogens were based on the lifetime weighted average site resident as presented in 

Table 10.1.18 for surface soils. Hazard-based RGOs were calculated based on the hypothetical 

child resident, as noted in the table. 

10.1.6 Corrective Measures Considerations 

Based on the analytical results and the human health risk assessment for AOC 628, COCs 

requiring further evaluation through the CMS process have been identified for surface soil. The 

site is currently in an industrial setting, however risk to human health was evaluated under both 

the residential and industrial (site worker) scenarios. For these scenarios, the incidental ingestion 

and dermal contact exposure pathways were evaluated. Hazard was evaluated for noncarcinogenic 

contaminants through incidental ingestion and dermal contact scenarios as well. 

As recommended by SCDHEC, a COC is considered to be any chemical contributing to a 

cumulative risk level of 1E-06 or greater andlor a cumulative hazard index above 1 .O, and whose 

individual risk exceeds 1E-06 or whose hazard quotient exceeds 0.1. 



Table 10.1.18 
Remedial Goal Options for Soil 
AOC 628 
Naval Base Charleston, Zone G 
Charleston, South Carolina 

Residential-Based Remedial Goal Options 

Chemical 

Slope 
Factor 

(mg/kg-day)-1 

Reference 
Dose 

(mg/kg-day) 
EPC 

mg/kg 

Hazard-Based 
Remedial Goal Options 

3 	1 	0.1 
mg/kg mg/kg mg/kg 

Risk-Based 
Remedial Goal Options 

1E-06 	1E-05 	1E-04 
mg/kg mg/kg mg/kg 

Background 
Concentration 

mg/kg 
Inorganics 

Arsenic (As) 
Chromium (Cr) 

Carcinogenic PAHs 
Benzo(a)pyrene Equivalents 

1.5 
NA 

7.3 

0.0003 
0.005 

NA 

21.00 
44.70 

0.45 

	

66 	22 

	

1094 	365 

	

ND 	ND 

2.2 
36.5 

ND 

0.38 
ND 

0.06 

3.8 
ND 

0.6 

38 
ND 

6 

17.2 
42.8 

NA 

Worker-Based Remedial Goal Options 

Chemical 

Slope 
Factor 

(mg/kg-day)-1 

Reference 
Dose 

(mg/kg-day) 
EPC 

mg/kg 

Hazard-Based 
Remedial Goal Options 

3 	1 	0.1 
mg/kg mg/kg mg/kg 

Risk-Based 
Remedial Goal Options 

1E-06 	1E-05 	1E-04 
mg/kg mg/kg mg/kg 

Background 
Concentration 

mg/kg 
Inorganics 

Arsenic (As) 

Carcinogenic PAHs 
Benzo(a)pyrene Equivalents 

1.5 

7.3 

0.0003 

NA 

21.00 

0.45 

1304.68 434.89 43.489 

ND 	ND 	ND 

2.706 

0.297 

27.06 

2.97 

270.6 

29.7 

17.2 

NA 

NOTES: 
EPC Exposure point concentration 
NA Not applicable 
ND Not determined 

- Remedial goal options were based on the residential or site worker lifetime weighted average for 
carcinogens and the child resident or site worker for noncarcinogens 

Table 10.1.18 
Remedial Goal Options for Soil 
AOC 628 
Naval Base Charleston, Zone G 
Charleston, South Carolina 

Residential-Based Remedial Goal Options 

Chemical (mgkg-day)-l (mgkg-day) mgkg 1 mglkg mglkg mgkgl m a g  mgkg mgkgl m a g  
Inoreanics I 

Arsenic (As) 
Chromium (Cr) 

Background 
Concentration 

Carcinogenic PAHs 
Benzo(a)pyrene Equivalents 

Risk-Based 
Remedial Goal Options 

1E-06 1E-05 1E-04 
Slope Reference 
Factor Dose EPC 

Worker-Based Remedial Goal Options 

Hazard-Based 
Remedial Goal Options 

3 1 0.1 

Carcinogenic PAHs 
Benzo(a)pyrene Equivalents 7.3 NA 0.45 ND ND ND 0.297 2.97 29.7 N A 

NOTES: 
EPC Exposure point concentration 
NA Not applicable 
ND Not determined 

- Remedial goal options were based on the residential or site worker lifetime weighted average for 
carcinogens and the child resident or site worker for noncarcinogens 

Background 
Concentration 

m g k  

17.2 

Slope Reference 
Factor Dose EPC 

Chemical (mgkg-day)-l (mglkg-day) mgkg 
Inorganics 

Arsenic (As) 1.5 0.0003 21.00 

Hazard-Based 
Remedial Goal Options 

3 1 0.1 
mgkg m g k  m a g  

1304.68 434.89 43.489 

Risk-Based 
Remedial Goal Options 

1E-06 1E-05 1E-04 
m a g  m a g  mgkg 

2.706 27.06 270.6 
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Arsenic, chromium, and BEQs were identified as soil pathway COCs for AOC 628. i 

Table 10.1.19 presents cumulative and COC-specific exposure risks and hazard quotients. 2 

Risk-based remedial goals for arsenic, chromium, and BEQs in surface soil are presented in 3 

Table 10.1.18. 	 4 

To determine the leaching potential of contaminants from the subsurface soil media to 5 

groundwater, contaminant concentrations in subsurface soil were compared against generic SSLs 6 

based on a DAF of 20. This comparison indicated one subsurface soil sample with contaminant 7 

concentrations exceeding the SSL. The contaminant, methylene chloride was detected at a 8 

concentration of 32 Ag/kg exceeding the SSL (20 Ag/kg). However, methylene chloride is a 9 

common laboratory contaminant. Due to the low concentration of methylene chloride detected its 10 

vertical distribution and the absence of other site-specific compounds with concentrations 11 

exceeding SSLs, its presence can most likely be attributed to lab contamination. Because of the 12 

isolated nature of this occurrence and its likely source, corrective measures for this compound are 13 

not recommended at this time. For more information regarding indirect exposure pathways 14 

associated with subsurface soil refer to Section 10.1.4, Fate and Transport Assessment for 15 

AOC 628. 	 16 

Potential corrective measures for soil are presented in Table 10.1.20. 	 17 
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Arsenic, chromium, and BEQs were identified as soil pathway COCs for AOC 628. 1 

Table 10.1.19 presents cumulative and COC-specific exposure risks and hazard quotients. 2 

Risk-based remedial goals for arsenic, chromium, and BEQs in surface soil are presented in 3 

Table 10.1.18. 4 

To determine the leaching potential of contaminants from the subsurface soil media to s 

groundwater, contaminant concentrations in subsurface soil were compared against generic SSLs 6 

based on a DAF of 20. This comparison indicated one subsurface soil sample with contaminant 7 

concentrations exceeding the SSL. The contaminant, methylene chloride was detected at a 8 

concentration of 32 pglkg exceeding the SSL (20 pglkg). However, methylene chloride is a 9 

common laboratory contaminant. Due to the low concentration of methylene chloride detected its lo 

vertical distribution and the absence of other site-specific compounds with concentrations 11 

exceeding SSLs, its presence can most likely be attributed to lab contamination. Because of the 12 

isolated nature of this occurrence and its likely source, corrective measures for this compound are 13 

not recommended at this time. For more information regarding indirect exposure pathways 14 

associated with subsurface soil refer to Section 10.1.4, Fate and Transport Assessment for 1s 

AOC 628. 16 

Potential corrective measures for soil are presented in Table 10.1.20. 17 
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Table 10.1.19 
Zone G 

AOC 628 
Cumulative and Chemical-Specific Exposure Risks and Hazard 

Risk 	 Hazard 

Cbemical 
	

Industrial 	 Residential 	 Industrial 	 Residential 

Soil 

Arsenic 	 7.8E-06 	 5.5E-05 	 0.05 	 0.96 

Chromium 	 ND 	 ND 	 0.01 	 0.12 

BEQs 	 1.5E-06 	 7.5E-06 	 ND 	 ND 

Cumulative 	 9.3E-06 	 6.2E-05 	 0.06 	 1.07 

Note: 
ND = Not determined 

Table 10.1.20 
Zone G 

AOC 628 
Potential Corrective Measures 

Medium 
	

Compounds 	 Potential Corrective Measures 

Soil 	 Arsenic, BEQs, Chromium 	 a) No action 
b) Excavate, offsite disposal, and monitoring 
c) Containment/capping 
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Table 10.1.19 
Zone G 

AOC 628 
Cumulative nnd Chemical-Specfie E x p u r r  Risks and Hazard 

Risk Hazard 

Chermcal Industrial Residential Industrial Residential 

Soil 

Arsemc 7 8E-06 5 5E-05 0 05 0 % 

Chromium ND ND 0.01 0.12 

Cumulative 9.3E06 6.2E45 0.06 1.07 

Note: 
ND = Not determined 

Table 10.1.20 
Zane G 

AOC 628 
Potential Corrective Measures 

Med~um Compounds Potential Corrective Measures 

Sod Arsenc, BEQs, Chrom~um a) No acuon 
b) Excavate, offs~te d~sposal, and morutonng 



Zone G RCRA Facility Investigation Report 
NAVBASE Charleston 

Section 10 —Site Specific Evaluations 
Revision: 0 

10.2 AOC 633, Substation, Building 451C 

A CSI site, AOC 633 is located near Building 451C, an electrical substation built in 1943. The 2 

building is a block structure with a concrete roof and floor, several steel enclosures on concrete 3 

slabs and foundations from earlier buildings. Several high voltage switches, breakers and 4 

transformers are located in the two room block structure. Several large PCB releases have been 5 

documented from this site. 	 6 

10.2.1 Site Geology 	 7 

Figure 10.2-1 depicts the soil and sediment sampling locations at AOC 633. The detailed 8 

stratigraphy at AOC 633 could not be determined as no monitoring well borings were completed 9 

within this area. Geologic data for monitoring well boring FDSO7B (installed during the 10 

investigation of the Fuel Distribution System), approximately 315 feet east of AOC 633, is 11 

therefore presented. The stratigraphy at this location consists of silty, gravelly, medium to coarse 12 

sand overlying organic silty clay. The silty clay unit was encountered near the total depth of the 13 

boring, occurring below 10 ft bgs. Based on the hydrogeologic data gathered from FDSO7B, the 14 

groundwater elevation at AOC 633 is approximately 4.5 ft msl. Shallow groundwater at AOC 633 15 

flows generally to the north in the direction of the Cooper River. 	 16 

10.2.2 Field Investigation Approach 	 17 

The objective of the field investigation at AOC 633 was to: (1) confirm the presence or absence 18 

of contamination in the site area; (2) delineate any contamination found; and (3) provide sufficient 19 

data to support a detailed evaluation of treatment alternatives, if required. Media sampled within 20 

the investigation area included soil and sediment. Section 3 of this report details the methods used 21 

during the field investigation. Included in this section are descriptions the hand-auger procedures 22 

used for soil sampling; sediment sampling procedures; and miscellaneous procedures used during 23 

the field investigation. Also discussed are the analytical protocols for sample analyses. 	24 
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10.2 AOC 633, Substation, Building 451C 

A CSI site, AOC 633 is located near Building 451C, an electrical substation built in 1943. The 

building is a block structure with a concrete roof and floor, several steel enclosures on concrete 

slabs and foundations from earlier buildings. Several high voltage switches, breakers and 

transformers are located in the two room block structure. Several large PCB releases have been 

documented from this site. 

10.2.1 Site Geology 

Figure 10.2-1 depicts the soil and sediment sampling locations at AOC 633. The detailed 

stratigraphy at AOC 633 could not be determined as no monitoring well borings were completed 

within this area. Geologic data for monitoring well boring FDS07B (installed during the 

investigation of the Fuel Distribution System), approximately 315 feet east of AOC 633, is 

therefore presented. The stratigraphy at this location consists of silty, gravelly, medium to coarse 

sand overlying organic silty clay. The silty clay unit was encountered near the total depth of the 

boring, occurring below 10 ft bgs. Based on the hydrogeologic data gathered from FDS07B, the 

groundwater elevation at AOC 633 is approximately 4.5 ft msl. Shallow groundwater at AOC 633 

flows generally to the north in the direction of the Cooper River. 

10.2.2 Field Investigation Approach 

The objective of the field investigation at AOC 633 was to: (1) confirm the presence or absence 

of contamination in the site area; (2) delineate any contamination found; and (3) provide sufficient 

data to support a detailed evaluation of treatment alternatives, if required. Media sampled within 

the investigation area included soil and sediment. Section 3 of this report details the methods used 

during the field investigation. Included in this section are descriptions the hand-auger procedures 

used for soil sampling; sediment sampling procedures; and miscellaneous procedures used during 

the field investigation. Also discussed are the analytical protocols for sample analyses. 
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10.2.3 Soil Sampling and Analysis 	 1 

The approved final RFI work plan proposed advancing seven soil borings within the AOC 633 2 

area to detect the presence of any soil contamination from this site. Upper and lower interval soil 3 

samples were proposed from each boring. Ten soil borings were advanced during the field 4 

investigation, as depicted in Figure 10.2-1. Five borings included both soil sampling intervals, 5 

while two included the upper interval only. Where not collected, the lower interval sample was 6 

deleted due to obstructions in the borehole, or because of a shallow water table. Three second- -1 

round soil borings were advanced to delineate PCB exceedances identified during the initial s 

sampling round. Upper and lower interval samples were collected at all three second-round 9 

borings. In accordance with the approved final RFI work plan, all first-round soil samples from to 

AOC 633 were analyzed for pesticide and PCB constituents at DQO Level III. Second-round 11 

samples were also sampled for pesticides and PCBs. Table 10.2.1 summarizes the AOC 633 soil 12 

samples and analyses. 	 13 

10.2.3.1 Nature of Contamination in Soil 	 14 

Pesticide and PCB analytical results for soil are summarized in Table 10.2.2. Table 10.2.3 15 

summarizes all analytes detected in soil at AOC 633. Appendix D contains a complete analytical 16 

data report for all Zone G samples. 	 17 

Pesticides and PCBs in Soil 	 18 

Six pesticides were detected in AOC 633 surface soil samples. Five pesticides were detected in 19 

AOC 633 subsurface soil samples. No surface or subsurface soil pesticide concentrations 20 

exceeded a respective RBC or SSL. 	 21 

Aroclor-1260 was detected in the surface and subsurface soil at concentrations above the RBC/SSL 22 

at AOC 633. Figure 10.2-2 presents Aroclor-1260 concentrations detected in surface soil. 23 

Figure 10.2-3 presents Aroclor-1260 concentrations detected in subsurface soil. 	 24 
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10.2.3 Soil Sampling and Analysis 

The approved final RFI work plan proposed advancing seven soil borings within the AOC 633 

area to detect the presence of any soil contamination from this site. Upper and lower interval soil 

samples were proposed from each boring. Ten soil borings were advanced during the field 

investigation, as depicted in Figure 10.2-1. Five borings included both soil sampling intervals, 

while two included the upper interval only. Where not collected, the lower interval sample was 

deleted due to obstructions in the borehole, or because of a shallow water table. Three second- 

round soil borings were advanced to delineate PCB exceedances identified during the initial 

sampling round. Upper and lower interval samples were collected at all three second-round 

borings. In accordance with the approved final RFI work plan, all fust-round soil samples from 

AOC 633 were analyzed for pesticide and PCB constituents at DQO Level 111. Second-round 

samples were also sampled for pesticides and PCBs. Table 10.2.1 summarizes the AOC 633 soil 

samples and analyses. 

10.2.3.1 Nature of Contamination in Soil 

Pesticide and PCB analytical results for soil are summarized in Table 10.2.2. Table 10.2.3 

summarizes all analytes detected in soil at AOC 633. Appendix D contains a complete analytical 

data report for all Zone G samples. 

Pesticides and PCBs in Soil 

Six pesticides were detected in AOC 633 surface soil samples. Five pesticides were detected in 

AOC 633 subsurface soil samples. No surface or subsurface soil pesticide concentrations 

exceeded a respective RBC or SSL. 

Aroclor-1260 was detected in the surface and subsurface soil at concentrations above the RBClSSL 

at AOC 633. Figure 10.2-2 presents Aroclor-1260 concentrations detected in surface soil. 

Figure 10.2-3 presents Aroclor-1260 concentrations detected in subsurface soil. 
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Table 10.2.1 
Zone G 

AOC 633 
Soil Samples and Analyses 

Boring 
Location 

Sample 
Identifier 

Sample 
Interval 

Date 
Collected Analyses Remarks 

633SB001 6335800101 Upper 10/02/96 See note 
633SB00202 Lower 

633SB002 633SB00201 Upper 10/02/96 See note 
633SB00202 Lower 

6335B003 633SB00301 Upper 10/02/96 See note 
6335E100302 Lower 

633SB004 633SB00401 Upper 10/02/96 See note 
6335800402 Lower 

633SB005 633SB00501 Upper 10/02/96 See note Lower interval not sampled 

633SB006 633SB00601 Upper 10/02/96 See note Lower interval not sampled 

633S8007 6335200701 Upper 10/02/96 See note  
6335B00702 Lower 

633513008 633SB00801 Upper 1/07/97 See note Second-round sample 
633S800802 Lower 

633S9009 633SB00901 Upper 1/07/97 See note Second-round sample 
6335B00902 Lower 

633513010 6345801001 Upper 1/07/97 See note Second-round sample 
63451101002 Lower 

Note: 
SW-846 (Pesticides/PCBs) at DQO Level III. 
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Table 102.1 
Zone G 

AOC 633 
Sail Samples and Analyses 

Boring Sample Date 
Locntion Identifier Interval Runarks 

633SBWI 633SB00101 UWsr IOIMI% See note 
633SBWUn Loww 

633SBWZ 633SBW201 101021% See note 

633SB004 633SB00401 10/02/96 See note 

Upper 10/MI% See m e  er ~ n r e ~ a l  not sampled 

upper lorn/% Sce note 
Lower 

633SBW8 633SBOM101 Upper 1/07/97 See note Second-round sample .. 
633SBM)EM Gwer 

633SB00901 Upper 11~7197 see note second-mmd Spmple 
6335800902 Lowr 

633SB010 634SB01001 Upper 1/07/97 See note Second-mund sample 
634SB01W2 Lower 

Note: 
SW-846 (PesticideslPCBs) at DQO Level I11 
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Table 10.2.2 
Zone G 

AOC 633 
Organic Compound Analytical Results for Soil 

Parameters 
Sample 
Interval 

Frequency 
of 

Detection 

Range of 
Detections 

(ug/kg) 

Mean of 
Detections 

(Pfiktt) 

Reference 
Conc. 
(µ,14) 

Number of 
Samples 

Exceeding 
Reference 

Pesticides and PCBs (Upper Interval - 10 Samples/Lower Interval - 8 Samples) (ag/kg) 

alpha-Chlordane Upper 1/10 450 450 1800 0 
Lower 2/8 2.90 - 8.70 5.80 10000 0 

gamma-Chlordane Upper 1/10 420 420 1800 0 
Lower 218 3.10 - 9.30 6.20 10000 0 

4,4'DDD Upper 1/10 68.0 68.0 2700 0 
Lower 1/8 6.70 6.70 16000 0 

4,4'-DDE Upper 1/10 58-0 58.0 1900 
Lower 1/8 53_0 53.0 54000 

4,4'-DDT Upper 4/10 3.40 - 30.0 14.6 1900 0 
Lower 1/8 740 740 32000 0 

HeptaChlOr epoxide UAW 1/10 19.0 19.0 70.41  0 
Lowet 0/8 ND ND 700 0 

Aroclor-1260 Upper 3/10 41.0 - 480 207 320 
Lower 2/8 310 - 25000 12700 1000 

Notes: 
* 	= 	Residential RBCs (THQ=0.1) were used as a reference concentration for upper interval samples. Generic soil to groundwater SSLs (DAF=20) from the Soil Screening Guidance: 

Technical Background Document (USEPA, 1996b) were used as a reference concentration for lower interval samples. 
ND 	= Not detected. 
µg/kg 	= Micrograms per kilogram. 
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Table 10.2.2 
Zane c - 

AOC 633 
Orgsnic Compound Aadyiicd RcsuHs for SOU 

Number of 
F q u e n q  Rn0ge of Mean of Refcreqce *#- 

h p l e  of D e l e d i m  Detcetioas Cone. 
Parameters Iatarvd Detection b d w  Ww WLb) Reference 

Exmdiag 

Pesticides and PCBs Wppr Iatervd - 10 h p k s / L o w r  l u t e d  - 8 h p l e s )  IrdW 

alphaCNordane Upper 1/10 450 450 1800 o 
Lower 218 2.90 - 8.70 5.80 IOOM) 0 

Upper 1/10 
Lower 118 

Upper 4/10 3.40 - 30.0 14.6 1900 o 
Lower 118 740 740 32WO 0 

Amelor-1260 U W ~  3/10 41.0 - 480 207 320 I 
Lower 218 310 - 2M00 12700 1 WO 1 

Noler 
= Residential RBCs (THQ=O.I) were used as a refereme concentlption for upper interval samples. Generic soil lo groundwater SSLs (DAF=20) from ~e Sail Screening Cuidoncr: 

Technical BackgroundDocwne111 (USEPA. l9%b) were wd as a reference concenmtion for lower interval samples. 
ND = Notdctected. 
~ g l k g  = Microgram p r  kilogram. 
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Table 10.2.3 
Zone G 

AOC 633 
Analytes Detected in Surface and Subsurface Soil 

Parameters Location 
Surface 
Conc. 

Residential 
RBC* 

(THQ=-0.1) 
Surface 

Background 
Subsurface 

Conc. 

Soil to 
Groundwater 

SSLS 
(DAF=20) 

Subsurface 
Background 

Pesticides/PCBs (.4/kg) 

alpha-Chlordane 63358009 ND 1800 NA 2.9 10000 NA 
6335B010 450 8.7 

gamma-Chlordane 63358009 ND 1800 NA 3.1 10000 NA 
6335B010 420 9.3 

4,4'-DDD 63358010 68 2700 NA 6.7 16000 NA 

4,4'-DDE 6330007 ND 1900.0 NA 53 54000 NA 
633SB010 58 ND 

4,4'-DDT 6330001 30 1900 NA ND 32000 NA 
63358002 3.4 ND 
633513007 ND 740 
63388609 4 ND 
633SB010 21 ND 

Heptachlor epoxide 633SB010 19 70 NA ND 700 NA 

AroClor-1260 63358001 480 320 NA ND 1000 NA 
65380002 41 OP 
633513054 ND 310 
63358007 ND 25000 
63380008 100 Nb 
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Table 10.2.3 
Zone G 
AOC 633 

Annlytes Detected in Surface and Subsurface Sail 

Sail to 
Residential Groundwater 

Surface RBC* Surface Subsurface SSL* Subsurface 
Parameten Loeation Cone. (THQ=O.l) Background Canc. (DAF=20) Background 

Heptachlor epoxide 633SBOlO 19 70 N A ND 700 N A 
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Notes: 
Residential RBCs (THQ=0.1) were used as a reference concentration for upper interval samples. Generic soil to groundwater SSLs (DAF=20) from the Soil Screening Guidance: 
Technical Background Document (USEPA, 1996b) were used as a reference concentration for lower interval samples. 

ND 	= Not detected. 
NT 	= Not taken. 
NA 	= Not applicable. 
Bolded concentrations exceed both the reference concentration (RBC or SSL) and the zone background. 
All background values for Zone G are based on twice the means of the grid sample concentrations. 
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Notes 
* = Residential RBCs (THQ=O.I) were used as a reference concentration for upger interval samples. Generic soil to groundwater SSLs (DAF=20) fmm Ihe Soil Screening Cuidrmcc: 

Technical Background Documem (USEPA. 1996h) were used as a reference concentration far lower interval samples. 
ND = Not detected. 
NT = Not takcn. 
N A = Not applicable. 
Bolded concentrations exceed bath the reference concentration (RBC or SSL) and the zone background. 
All background values for Zone G are based on twice the means of the grid sample concentrations. 
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10.2.4 Sediment Sampling and Analysis 	 1 

The approved final RFI work plan proposed collecting six sediment samples to identify 2 

contaminants introduced to AEC IV-1 from AOC 633 and also from two other nearby AOCs 3 

(ADCs 634 and 706). Six sediment samples were collected during the investigation. In 4 

accordance with the approved final RFI work plan, sediment samples were analyzed for 5 

pesticides/PCBs at DQO Level III. In addition, sediment samples were analyzed for metals, 6 

SVOCs, and VOCs at DQO Level DI. Table 10.2.4 summarizes the AOC 633 sediment samples 7 

and analyses. 	 a 

Table 10.2.4 
Zone G 

AOC 633 
Sediment Samples and Analyses 

Sample 
Location 

Sample 
Identifier 

Date 
Collected Analyses 	 Remark. 

633M0001 633M011101 9/26/46 See note 

633M0002 633M000201 9/26/96 See note 

63314000S 633M000301 9/26/96 See note 

633M0004 633M000401 9/26/96 See note 

633M0005 633M000501 9/26/96 See note 

633M0006 633M000601 9r26/96 See note 

Note: 
SW-846 (metals, pesticides/PCBs, SVOCs. VOCs) at DQO Level 111. 

10.2.4.1 Nature of Contamination in Sediment 	 1 

Organic compound analytical results for sediment are summarized in Table 10.2.5. Inorganic 2 

analytical results for sediment are summarized in Table 10.2.6. Table 10.2.7 summarizes all 3 

analytes detected in sediment at AOC 633. Appendix D contains a complete analytical data report 4 

for all Zone G samples. Section 8 discusses the ecological risk from these detections. 
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10.2.4 Sediment Sampling and Analysis 

The approved final RFI work plan proposed collecting six sediment samples to identify 

contaminants introduced to AEC IV-1 from AOC 633 and also from two other nearby AOCs 

(AOCs 634 and 706). Six sediment samples were collected during the investigation. In 

accordance with the approved final RFI work plan, sediment samples were analyzed for 

pesticideslPCBs at DQO Level 111. In addition, sediment samples were analyzed for metals, 

SVOCs, and VOCs at DQO Level IU. Table 10.2.4 summarizes the AOC 633 sediment samples 

and analyses. 

Table 10.2.4 
Zone G 

AOC 633 
Sedbmnt Snmples and Analyses 

633MW02 633MW0201 9/26/% See note 

9/26i% See note 

633MW06 633MW0601 91261% See mte 

Note: 
SW-846 (melds, pssticidesIPCBs, SVOCs. VOCs) at DQO Level IU, 

10.2.4.1 Nature of Contamination in Sediment 1 

Organic compound analytical results for sediment are summarized in Table 10.2.5. Inorganic 2 

analytical results for sediment are summarized in Table 10.2.6. Table 10.2.7 summarizes all 3 

analytes detected in sediment at AOC 633. Appendix D contains a complete analytical data report 4 

for all Zone G samples. Section 8 discusses the ecological risk from these detections. 5 
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Table 10.2.5 
Zone G 

AOC 633 
Organic Analytical Results for Sediment 

Frequency 
of 

Parameters 	 Detection 

Range of 
Detections 

(ag/kg) 

Mean of 
Detections 
(4/141) 

SSVs 
(411E11) 

Number of 
Samples 

Exceeding SSVs 

Volatile Organic Compounds (6 Samples) (ig/kg) 

2-Bittanont (1101EK) 1/6 20.0 20.0 NL NA 

Carbon disulfide 1/6 11.0 11.0 NL NA 

Semivolatile Organic Compounds (6 Samples) (.4g/kg) 

BEQs1  3/6 14.7 - 178 79A NL NA 

Benzo(a)anthracene 3/6 60 - 180 137 330 0 

Benzo(b)fluoranthene 3/6 78 - 310 213 NL NA 

Benzo(k)fluoranthene 2/6 77 - 200 139 NL NA 

Benzo(a)pyrene 1/6 130 130 330 0 

Chrysene 3/6 91 - 260 200 330 0 

Anthracene 1/6 60.0 60.0 330 0 

Benzoic acid 1/6 79.0 79.0 NL NA 

Bxitylbenzylphihalme 116 63.0 63.0 NL NA 

bis(2-Ethylhexyl)phthalate 1/6 3400 3400 182 1 

Fluoranthene 3/6 100 - 410 280 330 2 

2-Methylnaphthalene 1/6 92.0 92.0 330 NA 

Phenanthrene 2/6 100 - 270 185 330 0 

Pyrene 3/6 120 - 650 390 330 2 

Pesticides and PCBs (6 Samples) Wag) 

alpha-Chlordane 2/6 5.10 - 86.0 45.6 1.7 2 

gamma-Chlordane 2/6 9.10 - 130 69.6 1.7 2 

4,4'-DDD 3/6 12.0 - 18.0 14.7 3.3 3 

4,4k-DDE 4/6 8.10 - 34.0 21.0 3.3 4 

4,4'-DDT 1/6 16.0 16.0 3.3 1 

Aroclor-1260 1/6 270 270 33 
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Zone G RCRA Faciliry Investigation Repon 
NAVBASE Charleston 

Section 10 -Site Specific Evaluorionr 

Table 10.2.5 
Zone G 

AOC 633 
Organic Analytical Results for Sediment 

Frequency Range of Mean of Number of 
of Deteciions D e t d o n s  SSVs Snmpls 

Parameters Detedion bdW W L e )  bglkg) Exceeding SSVs 

Volatile Orgsnic Compounds (6 Samples) Olg/Lg) 

2-Butanam (MEK) 116 20.0 20.0 NL NA 

Semivolatile 0-c Compounds (6 Samples) OlglW 

Chrysene 316 91 -260 200 330 0 

Bemoic acid 116 79.0 79.0 NL NA 

ba(2-Ethy1hexyl)phfhaIale 116 34M) 3400 I82 1 

Fluoranthe 316 100 -410 280 330 2 

2-Methylnaphthalene 116 92.0 92 0 330 N A 

Phenanthrenc 216 100 - 270 185 330 0 

P~mne 316 120 - 650 390 330 2 

PeNeides and PCBs (6 Samdcs) OldW 

alphaChlordane 216 5.10 - 86 0 45.6 1.7 2 
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Notes: 
1 	= Calculated from methods described in USEPA Interim Supplemental Guidance to RAGS: Human Health Risk Assessment, Bulletin 

2 (USEPA, 1995c). 
Ag/kg 	= Micrograms per kilogram. 
NL 	= Not listed. 
NA 	= Not available. 
SSV 	= Sediment Screening Value. 
SSVs from Supplememal Guidance to RAGS: Region IV Bulletins, Ecological Risk Assessment, Bulletin 2 (USEPA, 1995a). 
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Notes: 
1 = Calculated fmm memods described in USEPA Interim SupplcmrNd G d a n c e  to RAGS: H v m ~  Health Risk AsscssmcN, Bulletin 

2 (USEPA. 1995~). 
pglkg = Micrograms pcr Hogram. 
NL = Not listed. 
N A = Not available. 
SSV = Sediment Scrttning Value. 
SSVs from Supplemrnrel Guidance ro RAGS: Region IVBr*lcrinr, Ecological Risk Asrcssmmt. Bvllrrin 2 (USEPA. 1995a). 
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Table 10.2.6 
Zone G 

AOC 633 
Inorganics Analytical Results for Sediment 

Parameters 

Frequency 
of 

Detection 

Range of 
Detections 

(mg/kg) 

Mean of 
Detections 

(mg/kg) 
SSVs 

(mg/kg) 

Number of 
Samples 

Exceeding SSVs 

Inorganics (6 Samples) 

Aluminum (Al) 6/6 8850 - 34500 21400 NL . 0 

Antimony (Sb) 2/6 0.95 - 23.5 12.2 12 I 

Arsenic (As) 6/6 4.90 - 25.3 15.8 7.24 5 

Barium (Ba) 6/6 19.3 - 317 96.5 NL NA 

Beryllium (Be) 5/6 1:03 - 1.60 1.16 NL NA 

Cadmium (Cd) 4/6 0.39 - 4.90 1.92 1.0 3 

Calcium (Ca) 6/6 2120 - 41700 21100 NI, NA 

Chromium (Cr) 6/6 13.0 - 61.7 42.2 52.3 3 

Cobalt (Co) 6/6 0.77 - 9.10 5.53 NL NA 

Copper (Cu) 5/6 34.4 - 1220 320 18.7 5 

Iron (Fe) 6/6 8300 - 39100 25400 NL NA 

Lead (Pb) 6/6 6.90 - 393 153 30.2 5 

Magnesium (Mg) 6/6 394 - 6440 3770 NL NA 

Manganese (Mn) 6/6 16.0 - 710 333 NL NA 

Mercury (Hg) 5/6 0.27 - 1.000 0.51 0.13 5 

Nickel (Ni) 5/6 17.1 - 47.6 24.8 15.9 5 

Potassium (K) 6/6 300 - 2810 1590 NL NA 

Selenium (Se) 6/6 0.47 - 1.50 1.09 NL NA 

Silver (Ag) 2/6 0.73 - 0.95 0.84 2.0 0 

Sodium (Na) 3/6 1990 - 4030 2820 NL NA 

Tin (Sn) 1/6 52.8 52.8 NL NA 

Vanadium (V) 6/6 21.5 - 77.0 52.8 NL NA 

Zinc (Zn) 5/6 140 - 3260 832 124 5 
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Table 10.2.6 
Zone G 

AOC 633 
Inorgnnics Analytical Results for Sediment 

Frequency Range of Mean of Number of 
of Detectioos D e t d o m  SSVs Samples 

Pameters Detection (WLb) (W,ke) (mglkp, ExcndingSSVs 

lnorgsnics (6 Samples) 

Antimony (Sb) 216 0.95 - 23.5 12.2 12 I 

Barium (Ba) 616 19.3 - 317 %.5 NL NA 

Cadmium (Cd) 416 0.39 - 4.90 1.92 1.0 3 

Chromium (Cr) 616 13.0 - 61.7 42.2 52.3 3 

Lead (Pb) 616 6.90 - 393 153 30.2 5 

MagoemmfMg) 616 394 - 6440 NA 

Manganese (Mn) 616 16 0 - 710 333 NL N A 

516 0.27 - 1 000 5 

Nmkel (NI) 516 17 1 - 4 7 6  24.8 15.9 5 

Sodium (Na) 316 1990 - 4030 2820 NL N A 

Tin (Sn) 116 52.8 NA 

Vanadium (V) 616 21.5 - 77.0 52.8 NL N A 
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Notes: 
mg/kg = Milligrams per kilogram. 
NL 	= Not listed. 
NA 	= Not available. 
SSV 	= Sediment Screening Value. 
SSVs from Supplemental Guidance to RAGs: Region IV Bulletins, Ecological Risk Assessment, Bulletin 2 (USEPA, l995a). 
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Notes: 
mglkg = Miigrams psr kilogm. 
NL = Not listed. 
NA = Not available. 
SSV = Sediment Screcnrng Value. 
SSVs from Supplememal Guidance to RAGS: Region IVBulletiru, Ecological Ri5k Asresrmem, BuUerin 2 (USEPA. L995a). 
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Table 10.2.7 
Zone G 

AOC 633 
Analytes Detected in Sediment Samples 

Parameters Location Concentration SSVs 

Volatile Organic Com ..unds 

Carbon disulfide 633M0003 11 NL 

2-Buomone 633M0304 20 NL 

Semirolatile Or r • 	Com ..unds 

BEQs1  633M0002. 128.26 NL 
633M0003 45.25 
633M0006 14.66 

Benzo(a)anthracene 633M0002 170 330 
633M0003 180 
633M0006 60 

Benzo(b)fluoranthene 633M0002 310 NL 
633M0003 250 
633M0006 '78 

Benzo(k)fluoranthene 633M0003 200 NL 
633M0006 77 

Benzo(a)pyrene 633M0002 130 330 

Chrysene 633M0002 260 330 
633M0003 250 
633M0006 91 

Anthracene 633M0002 60 330 

Benzoic acid 633M0002 79 NL 

Butylbenzylphlhalate 633M0002 63 NL 

bis(2-ethylhexyl)phrhalate 633M0003 3400 182 

Fluoranthene 633M0002 410 330 
633M0003 330 
633M0006 106 

2-Methylnaphthalene 633M0006 92 330 

Phenanthrene 633M0002 270 330 
633M0006 100 

Pyrene 633M0002 400 330 
633M0003 650 
633M0006 120 

Pesticides (jigiirg) 

alpha-Chlordane .633M0002 86 1;7 
633M0006 5.1 
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Table 10.2.7 
Zone G 

AOC 633 
Andytes Detected in Sediment Samples 

volatile Organic Compounds 01~Ikp3 

Carbon disulfide 633M0003 NL 

Bcmda)pyrene 

Chrysene 

Pyrene 

Pesticides Wkg) 

alphaCblordane 
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Table 10.2.7 
Zone G 

AOC 633 
Analytes Detected in Sediment Samples 

Parameters 	 Location 	 Concentration 	 SSVs 

gamma-Chlordane 	 633M0002 
	

130 	 1.7 
633M0006 	 9.1 

4,4cDDD 	 633M0002 	 18 	 3.3 
633M0005 	 12 
633M0006 	 14 

4,4'-DDE 	 633M0002 	 29 	 3.3 
633M0003 	 13 
633M0005 	 8.1 
633M0006 	 34 

4,4'-DDT 
	

633M0005 	 16 	 3.3 

Aroclor-1260 
	

633M0005 
	

270 	 33 

Inorganics (mg/kg) 

Aluminum (Al) 633M0001 	 9010 
633M0002 	 24300 
633M0003 	 26100 
633M0004 	 34500 
633M0005 	 25900 
633M0006 	 8850 

NL 

Antimony (Sb) 
	

633M0002 	 0.95 
	

12 
633M0005 	 233 

Arsenic (As) 

Barium (Ba) 

633M0001 	 4.9 
633M0002 	 13.3 
633M0003 	 22.7 
633M0004 	 25.3 
633 M0005 	 19.2 
633M0006 	 9.2 

633M0001 	 19.3 
633M0002 	 59.8 
633M0003 	 91.2 
633M0004 	 54.3 
633M0005 	 317 
633M0006 	 37.1 

7.24 

NL 

Beryllium (Be) 
	

633M0002 	 0.89 
	

NL 
633M0003 	 1.4 
633M0004 	 1.6 
633M0005 	 1.4 
633M0006 	 0.53 

Cadmium (Cd) 
	

633M0002 	 1.1 
	

1.0 
633M0003 	 1.3 
633M0005 	 4.9 
633M0006 	 0.39 
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Table 10.2.7 
zone G 

AOC 633 
A d y l e s  Dttened in Sediment Samples 

Parameters Location Concentralion SSVs 

gammaChlordane 633M0002 130 1.7 
633MW06 9.1 

Aluminum (Al) 633MW0l 9010 NL 
633MOOM 24300 
633MW03 26100 
633MW04 34500 
633MW05 25900 
633MMM6 8850 

Arsenic (As) 

Barium (Ba) 

Beryllium (Be) 

Cadmium (Cd) 633M0002 1.1 1 .O 
633MW03 1.3 
,633MW05 4.9 
633MMM6 0.39 
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Table 10.2.7 
Zone G 

AOC 633 
Analytes Detected in Sediment Samples 

Parameters Location Concentration SSVs 

Calcium (Ca) 633M0001 2120 NL 
633M0002 25900 
633M0003 36900 
633M0004 15000 
633M0005 12700 
633M0006 43700 

Chrornium:{Cr) 633M0001 13 52.3 
633M0002 47.6 
633M0003 57.2 
633M0004 54.1 
633M0005 61.7 
633M0006 19.8 

Cobalt (Co) 633M0001 0.77 NL 
633M0002 4.8 
633M0003 8.0 
633M0004 7.8 
633M0005 9.1 
633M0006 2.7 

Copper (Cud 633M0002 120 18.7 
633M0003 80.7 
633M0004 34.4 
633M0005 1220 
633M0006 143 

Iron (Fe) 633M0001 10100 NL 
633M0002 25100 
633M0003 31500 
633M0004 38400 
633M0005 39100 
633M0006 8300 

Lead (Pb) 633M0001 6.9 30.2 
633M0002 182 
633M0003 203 
633M0004 57,7 
633M0005 393 
633M0006 75.6 

Magnesium (Mg) 633M0001 394 NL 
633M0002 3320 
633M0003 5990 
633M0004 6440 
633M0005 4930 
633M0006 1530 
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Table 10.2.7 
Zone G 
AOC 633 

Anslytes Detected in Sediment Samples 

Parmeters Loeation Concentration SSVs 

Calcium (Ca) 633M0001 2120 NL 
633MWM 25900 
633M0003 36900 
6 3 3 M W  15000 
633M0005 12700 
633MW06 43700 

Cobalt (Co) 

Iron (Fc) 

Lead (Pb) 633MWOl 6.9 30.2 
633MWM 182 

Magnesium (Mg) 
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Table 10.2.7 
Zone G 

AOC 633 
Analytes Detected in Sediment Samples 

Parameters Location Concentration SSVs 

Manganese (Mn) 633M0001 16 NL 
633M0002 170 
633M0003 432 
633M0004 492 
633M0005 710 
633M0006 178 

Mercury (Hg) 633M0002 0.57 0.13 
633M0003 0.37 
633M0004 0.27 
633M0005 1.0 
633M0006 0.34 

Nickel (Ni) 633M0002 17.1 15.9 
633M0003 2L5 
633M0004 20.4 
6.3M0005 47.6 
633M0006 17.2 

Potassium (K) 633M0001 300 NL 
633M0002 1480 
633M0003 2450 
633M0004 2810 
633M0005 1960 
633M0006 547 

Selenium (Sc) 633M0001 0.47 NL 
633M0002 1.4 
633M0003 1.4 
633M0004 1_5 
633M0005 1.3 
633M0006 0.48 

Silver (Ag) 633M0002 0.73 2.0 
633M0005 0.95 

Sodium (NA) 633M0002 1990 NL 
633M0003 4030 
633M0004 2450 

Tin (Sn) 633M0005 52.8 NL 

Vanadium (V) 633M0001 21.5 NL 
633M0002 64.5 
633M0003 69.2 
633M0004 77.0 
633M0005 62.8 
633M0006 21.8 
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Table 10.2.7 
Zone G 

AOC 633 
Analytes Detected in Sediment Samples 

Laation Concentrntion 

Potassium (K) 

Silver (Ag) 

Tin (Sn) 633M0005 52.8 NL 
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Table 10.2.7 
Zone G 

AOC 633 
Analytes Detected in Sediment Samples 

Parameters 	 Location 	 Concentration 	 SSVs 

Zinc (Zn) 
	

633M0002 	 312 
	

124 
633M0003 	 279 
633M0004 	 140 
633M0005 	 3260 
633M0006 	 167 

Notes: 
1 	= Calculated from methods described in USEPA Interim Supplemental Guidance to RAGS: Human Health Risk Assessment, Bulletin 2 

(USEPA, 1995c). 
p.g/kg 	= Micrograms per kilogram. 
SSV 	= Sediment Screening Value. 
Bolded concentrations exceed the SSV. 
SSVs from Supplemental Guidance to RAGS: Region IV Bulletins, Ecological Risk Assessment, Bulletin 2 (USEPA, 1995a). 

Volatile Organic Compounds in Sediment 

Two VOCs, 2-butanone, and carbon disulfide, were detected in AOC 633 sediment samples. No z 

VOCs in sediment exceeded their respective sediment screening values (SSVs). 	 3 

Semivolatile Organic Compounds in Sediment 	 4 

Thirteen SVOCs were detected in AOC 633 sediment samples. Bis(2-ethylhexyl)phthalate, 5 

fluoranthene and pyrene exceeded their respective SSVs in sediment samples at this AOC. 6 

Figure 10.2-4 presents bis(2-ethylhexyl)phthalate concentrations detected in sediment at AOC 643. 7 

Figure 10.2-5 presents fluoranthene concentrations detected in sediment at this AOC. 

Figure 10.2-6 presents pyrene concentrations detected in sediment at this AOC. 	 9 

Pesticides and PCBs in Sediment 	 to 

Five pesticides were detected in AOC 633 sediment samples. All pesticides detected exceeded 11 

their respective SSV. Figures 10.2-7 through 10.2-11 present alpha-chlordane, gamma-chlordane, 12 

4,4' -DDD, 4,4'-DDE, and 4,4'DDT concentrations in AOC 633 sediment samples, respectively. 13 
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Table 10.2.7 
Zone G 

AOC 633 
Annlytes Deteeted in Sediment Samples 

Zinc (Zn) 

Nolm: 
1 = CalcuLaed from memods described in USEPA Ioferim Supplemental Gdihnce to RAGS: H m  Hcnlrh Risk Asscssmcnf, Bullnut 2 

(USEPA, 1995~). 
ilglkg = Micmgnms pcr kilogram. 
SSV = Sediment Screening Value. 
Bolded concentrations exceed the SW. 
SSVs from Supplemental Guidrmce ro RAGS: Region IVBulldns. Ecological Risk Assessmc~, Bullelin 2 (USEPA, 1995~). 

Volatile Organic Compounds in Sediment 

Two VOCs, 2-butanone, and carbon disulfide, were detected in AOC 633 sediment samples. No 

VOCs in sediment exceeded their respective sediment screening values (SSVs). 

Semivolatile Organic Compounds in Sediment 

Thirteen SVOCs were detected in AOC 633 sediment samples. Bis(2-ethylhexyl)phthalate, 

fluoranthene and pyrene exceeded their respective SSVs in sediment samples at this AOC. 

Figure 10.2-4 presents bis(2ethylhexyl)phthalate concentrations detected in sediment at AOC 643. 

Figure 10.2-5 presents fluoranthene concentrations detected in sediment at this AOC. 

Figure 10.2-6 presents pyrene concentrations detected in sediment at this AOC. 

Pesticides and PCBs in Sediment 

Five pesticides were detected in AOC 633 sediment samples. All pesticides detected exceeded 

their respective SSV. Figures 10.2-7 through 10.2-1 1 present alphachlordane, gammachlordane, 

4,4'-DDD, 4,4'-DDE, and 4.4'DDT concentrations in AOC 633 sediment samples, respectively. 
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Aroclor-1260 was also detected in AOC 633 sediments, at a concentration exceeding the SSV for 1 

this parameter. Figure 10.2-12 presents Aroclor-1260 concentrations in AOC 633 sediment 2 

samples. 	 3 

Inorganic Elements in Sediment 	 4 

Twenty-three metals were detected in AOC 633 sediment samples. Concentrations of nine metals 5 

detected exceeded their respective SSVs. Figures 10.2-13 through 10.2-21 present antimony, 6 

arsenic, cadmium, chromium, copper, lead, mercury, nickel, and zinc concentrations in AOC 633 7 

sediment samples, respectively. 	 8 

10.2.5 Fate and Transport Assessment 	 9 

AOC 633 is the electrical substation near Building 451C. Several large PCB releases have been io 

documented from the site. Environmental media sampled as part of the AOC 633 investigation 11 

include surface soil, subsurface soil, and sediment. Potential constituent migration pathways 12 

investigated include soil-to-groundwater, surface soil-to-sediment, and emission of volatiles from 13 

surface soil to air. 	 14 

10.2.5.1 Soil-to-Groundwater Cross-Media Transport 	 15 

Table 10.2.8 compares maximum detected organic constituent concentrations in surface soil and 16 

subsurface soil samples to risk-based soil screening levels considered protective of groundwater. 17 

To provide a conservative screen, generic soil screening levels are used; leachate entering the 18 

aquifer is assumed to be diluted by a ratio of 20:1, with no attenuation of constituents in soil 19 

(DAF = 20). 	 20 

One organic — Aroclor-1260 — was detected above screening levels in subsurface soil from a 21 

single sampling location (633SB007). There were no exceedances in surface soil. This PCB was 22 
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Aroclor-1260 was also detected in AOC 633 sediments, at a concentration exceeding the SSV for 1 

this parameter. Figure 10.2-12 presents Aroclor-1260 concentrations in AOC 633 sediment 2 

samples. 3 

Inorganic Elements in Sediment 4 

Twenty-three metals were detected in AOC 633 sediment samples. Concentrations of nine metals 5 

detected exceeded their respective SSVs. Figures 10.2-13 through 10.2-21 present antimony, 6 

arsenic, cadmium, chromium, copper, lead, mercury, nickel, and zinc concentrations in AOC 633 7 

sediment samples, respectively. 8 

10.2.5 Fate and Transport Assessment 9 

AOC 633 is the electrical substation near Building 451C. Several large PCB releases have been 10 

documented from the site. Environmental media sampled as part of the AOC 633 investigation 11 

include surface soil, subsurface soil, and sediment. Potential constituent migration pathways 12 

investigated include soil-to-groundwater, surface soil-to-sediment, and emission of volatiles from 13 

surface soil to air. 14 

10.2.5.1 Soil-to-Groundwater Cross-Media Transport IS 

Table 10.2.8 compares maximum detected organic constituent concentrations in surface soil and 16 

subsurface soil samples to risk-based soil screening levels considered protective of groundwater. 17 

To provide a conservative screen, generic soil screening levels are used; leachate entering the 18 

aquifer is assumed to be diluted by a ratio of 20:1, with no attenuation of constituents in soil 19 

(DAF = 20). 20 

One organic - Aroclor-1260 - was detected above screening levels in subsurface soil from a 21 

single sampling location (633SB007). There were no exceedances in surface soil. This PCB was 22 
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Table 10.2.8 
Chemicals Detected in Surface Soil, Subsurface Soil, and Shallow Groundwater 
Comparison to SSLs, Tap Water RBCs, Saltwater Surface Water Chronic Screening Levels, and Background Concentrations 
NAVBASE Charleston, Zone G: ACC 633 
Charleston, South Carolina 

Parameter 

Max. Concentration 

Surface 	Subsurface 
Soil 	Soil 

Max. Concentration 

Shallow 	Deep 
GW 	GW 

Screening Concentration • 
Soil to 	 Saltwater 
GW 	Tap Water Surf. Wir. 
SSL 	RBC 	Chronic 

Soil 	Water 
Units Units 

Ground- 	Surface 
Water 	Water 

Leaching Migration Migration 
Potential 	Concern 	Concern 

Pesticides/PCB Compounds 

0
0
0
0
0
0

0
 

z
z
z
z
z
z
z
 

0
0
0
0
0
0

0
 

z
z
z
z
z
z
z
 

6
0

0
0

0
0

0
 

,,z
z
z
z
z

z
 

Aroclor-1260 480 25000 NA NA 1000 0.034 0.03 UG/KG UG/L. 
alpha-Chlordane 450 8.7 NA NA 10000 0.19 0.004 uaao UGI. 
gamma-Chlordane 420 9.3 NA NA 10000 0.19 0.004 uaao UG/1. 
4,4'-DDD 68 6,7 NA NA 16000 0.28 0.025 UCAG UG/I. 
4,4'-DDE 58 53 NA NA 54000 0.2 0.14 mato ma, 
4,4'-DDT 30 740 NA NA 32000 0.2 0.001 ouito UGIL 

Heptachlor epoxide 19 ND NA NA 700 0.0012 0.0036 UG/KG UM. 

• Screening Concentrations: 
Soil to GW - Generic SSLs based on DAF = 20, from 1996 Soil Screening Guidance or calculated using values from Table 6.4 
Tap Water RBC - From EPA Region III Risk-Based Concentration Table, October 22, 1997 
Salt Water Surface Water Chronic - From EPA Supplemental Guidance to RAGS: Region IV Bulletins, Ecological Risk Assessment, November, 1995; Table 2 

For inorganics, the value shown is the greater of the relevant screening value or the corresponding background value, 

NA - Not available/Not applicable 
ND - Not detected 
RBC - Risk based concentration 
SSL - Soil screening level 
MG/KG - Milligrams per kilogram 
NG/KG - Nanograms per kilogram 
PG/L - Picograms per liter 
UG/KG - Micrograms per kilogram 
UG/L - Micrograms per liter 

Table 10.2.8 
Chemicals Detsted in Surface Soil, Subsurface Soil, and Shallow Groundwater 
Comparison to SSLP. Tap Water RBCs. Saltwater Surface Water Chronic Screening Levels, and Background C o n m W t i o ~  
NAVBASE Chariwon, ZOM G: AOC 633 
Charleston. South Camlina 

Water Water 

PcrticidcflCB Compounds 
IWO 0.034 YES NO NO 

NO NO NO 

NO NO N 

* Screening Concenmtiom: 
Soil to GW - Generic SSLs based on DAF = 20, fmm 19% Soil Scrming Guidance or calculated usinn values from Table 6.4 
Tap Wavr RBC - From EPA Rcgnan Ill Rsk-Bawd Cancenmt~on ~ablr:&tober 22. 1997 

- 
Salt Water Surface WamChrontc - From EPA Supplemenlal Gutdance to RAGS Reglon I V  Bulln8m. Eealoalcal Rlrk Arsersmcnt. Nobcmber 1995 Table 2 . . . - 

For inorganics, the value shorn is the greater of the relevant screening value or lhe wmponding  background value. 

NA - Not availabluN01 applicable 
ND - Not detected 
RBC - Risk bawd caneenmtion 
SSL - Sail screening level 
MGKG - Milligrams per kilogram 
NGKG -Nanograms per kilogram 
PGR. - P i c o m s  rrer liter - .  
UGKG - Micrograms per kilogram 
UG/L - Micrograms per liter 
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detected in 3 of 10 surface soil samples, and in 2 of 8 subsurface soil samples. Notably, within i 

the context of individual locations, the surface soil detections were not repeated in the subsurface, 2 

nor were the subsurface detections accompanied by surface detections. The presence of 3 

Aroclor-1260 is consistent with site history (accidental release from electrical transformers), as 4 

PCBs were commonly used as a primary ingredient of transformer coolant oil. The vertical s 

distribution of this PCB is somewhat enigmatic in that residuals from surface releases typically 6 

occur in the upper soil column as released fluids are adsorbed by soil media. The presence of 7 

PCBs in the subsurface at two locations, without accompanying surface residual, is likely s 

indicative of the lateral dispersion of a release away from the release point in the subsurface. This 9 

is a reasonable scenario in that accidental releases were probably of low volume and encompassed 10 

very small surface areas. The spatial occurrence of PCB detections, in conjunction with the 11 

limited occurrence of only one exceedance, indicates that significant residual mass of this 12 

contaminant is present at the site. However, what mass is there is at concentrations that may 13 

provide a threat to groundwater through leaching, and therefore the soil-to-groundwater pathway 14 

does have validity as a contributor to overall risk. The groundwater use pathway is invalid due is 

to non-use of the resource. However, migration of groundwater-to-surface water may have 16 

validity, given the proximal occurrence of a wetland downslope of AOC 633. 	 17 

10.2.5.2 Soil-to-Sediment Cross-Media Transport 	 18 

Table 10.2.7 lists the analytes detected in sediment samples collected as part of the AOC 633 19 

investigation. Sediments are associated with stormwater drainage paths which feed into a wetland 20 

complex immediately south of AOC 634. Given the nature of these pathways and their spatial 21 

occurrence, they are subject to potential contamination from a broad area in Zone G which 22 

encompasses several AOCs. With limited sampling and potential provenance from several 23 

sources, it is difficult and in most cases conjectural to define trends in contaminants and attribute 24 

causality to those trends. Additionally, the most important factor to a discussion of these sediments 25 

is the risk posed to potential receptors. Consequently, this discussion will be limited to only the 26 
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detected in 3 of 10 surface soil samples, and in 2 of 8 subsurface soil samples. Notably, within 

the context of individual locations, the surface soil detections were not repeated in the subsurface, 

nor were the subsurface detections accompanied by surface detections. The presence of 

Aroclor-1260 is consistent with site history (accidental release from electrical transformers), as 

PCBs were commonly used as a primary ingredient of transformer coolant oil. The vertical 

distribution of this PCB is somewhat enigmatic in that residuals from surface releases typically 

occur in the upper soil column as released fluids are adsorbed by soil media. The presence of 

PCBs in the subsurface at two locations, without accompanying surface residual, is likely 

indicative of the lateral dispersion of a release away from the release point in the subsurface. This 

is a reasonable scenario in that accidental releases were probably of low volume and encompassed 

very small surface areas. The spatial occurrence of PCB detections, in conjunction with the 

limited occurrence of only one exceedance, indicates that significant residual mass of this 

contaminant is present at the site. However, what mass is there is at concentrations that may 

provide a threat to groundwater through leaching, and therefore the soil-to-groundwater pathway 

does have validity as a contributor to overall risk. The groundwater use pathway is invalid due 

to non-use of the resource. However, migration of groundwater-to-surface water may have 

validity, given the proximal occurrence of a wetland downslope of AOC 633. 

10.2.5.2 Soil-to-Sediment Cross-Media Transport 18 

Table 10.2.7 lists the analytes detected in sediment samples collected as part of the AOC 633 19 

investigation. Sediments are associated with stormwater drainage paths which feed into a wetland zo 

complex immediately south of AOC 634. Given the nature of these pathways and their spatial 21 

occurrence, they are subject to potential contamination from a broad area in Zone G which 22 

encompasses several AOCs. With limited sampling and potential provenance from several 23 

sources, it is difficult and in most cases conjectural to define trends in contaminants and attribute 24 

causality to those trends. Additionally, the most important factor to a discussion of these sediments 25 

is the risk posed to potential receptors. Consequently, this discussion will be limited to only the 26 
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most obvious chemical features of the data, and the consequent risk is evaluated in the ERA, 1 

Section 8. 	 2 

Sediment locations 633M0001 and 633M0002 are in closest proximity to AOC 633, with locations 3 

633M0003 and 633M0004 downslope several hundred feet. Locations 633M0005 and 633M0006 4 

are clearly associated with other sites in Zone G. Location 633M0001 had no detections of organic 5 

compounds, while 633M0002 had detections of PAHs and pesticides. The pesticides detected 6 

were similar to, and at lower concentrations than those that were present in AOC 633 surface soil. 7 

Based on empirical data and non-detects for locations 633M0003 and 633M0004, the overall 8 

concentrations of these pesticides decrease downslope. Locations 633M0003 and 633M0004 9 

exhibited detections of VOCs, while PAHs were limited to 633M0002 and 633M0003. Inorganic 10 

detections were common in sediments as in soil; location 633M0001 typically had lower overall li 

concentrations, while concentrations at location 633M0002 were primarily consistent with 12 

633M0003 and 633M0004, revealing no consistent discernable trends. The presence of organics 13 

and inorganic constituents is inextricably linked to stormwater drainage. AOC 633 surface soil 14 

could have conceivably sourced the pesticides in sediments, but it is most likely that there 15 

detections represent residuals from routine pesticide application around and near the drainage paths 16 

themselves. The presence of VOCs in 633M0003 and 633M0004 at low concentrations is 17 

somewhat suspect, but the sediment in the drainage system would naturally be expected to 18 

immobilize PAHs, pesticides and PCBs (large high molecular weight compounds with a high 19 

affinity for adsorption to organic material) and metals (strong electropositive affinity for oxidation, 20 

hydroxide precipitation, and adsorption to both organic and inorganic material). Stormwater 21 

runoff not directly associated with an AOC could reasonably be expected to contain pesticides 22 

(residual from routine application), PAHs (associated with asphalt pavement) and metals (present 23 

in pesticides and roadway runoff, and naturally occurring in native soil that becomes entrained in 24 

stormwater). As a result, attribution of sediment constituents to a particular AOC is problematic 25 

and in this case not wholly correct without additional data. 	 26 
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most obvious chemical features of the data, and the consequent risk is evaluated in the ERA, 

Section 8. 

Sediment locations 633M0001 and 633M0002 are in closest proximity to AOC 633, with locations 

633M0003 and 633M0004 downslope several hundred feet. Locations 633M0005 and 633M0006 

are clearly associated with other sites in Zone G. Location 633M0001 had no detections of organic 

compounds, whiie 633M0002 had detections of PAHs and pesticides. The pesticides detected 

were similar to, and at lower concentrations than those that were present in AOC 633 surface soil. 

Based on empirical data and nondetects for locations 633M0003 and 633M0004, the overall 

concentrations of these pesticides decrease downslope. Locations 633M0003 and 633M0004 

exhibited detections of VOCs, while PAHs were limited to 633M0002 and 633M0003. Inorganic 

detections were common in sediments as in soil; location 633M0001 typically had lower overall 

concentrations, while concentrations at location 633M0002 were primarily consistent with 

633M0003 and 633M0004, revealing no consistent discemable trends. The presence of organics 

and inorganic constituents is inextricably linked to stormwater drainage. AOC 633 surface soil 

could have conceivably sourced the pesticides in sediments, but it is most likely that there 

detections represent residuals from routine pesticide application around and near the drainage paths 

themselves. The presence of VOCs in 633M0003 and 633M0004 at low concentrations is 

somewhat suspect, but the sediment in the drainage system would naturally be expected to 

immobilize PAHs, pesticides and PCBs (large high molecular weight compounds with a high 

affinity for adsorption to organic material) and metals (strong electropositive affinity for oxidation, 

hydroxide precipitation, and adsorption to both organic and inorganic material). Stormwater 

runoff not directly associated with an AOC could reasonably be expected to contain pesticides 

(residual from routine application), PAHs (associated with asphalt pavement) and metals (present 

in pesticides and roadway runoff, and naturally occurring in native soil that becomes entrained in 

stormwater). As a result, attribution of sediment constituents to a particular AOC is problematic 

and in this case not wholly correct without additional data. 
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10.2.5.3 Soil-to-Air Cross-Media Transport 	 1  

AOC 633 soil samples were not analyzed for volatiles, therefore this pathway cannot be validated. 2 

10.2.5.4 Fate and Transport Summary 	 3 

One organic (Aroclor-1260) was present in subsurface soil above SSLs, while none were present 4 

in surface soil above SSLs. PCB detections in surface soil were not repeated in the subsurface at 5 

individual locations, nor were subsurface detections accompanied by surface detections. The 6 

presence of PCBs is consistent with the site history, while the vertical distribution is consistent 7 

with small accidental releases and subsequent soil removal activities. The limited occurrence of 

exceedances indicates that a significant mass of residual is not present at the site, but 9 

concentrations are such that the soil-to-groundwater pathway has some merit. 	 10 

Correlation of sediment results with AOC 633 surface soil results is problematic in that a large 11 

portion of the sediment load is probably derived from stormwater runoff, and sampling locations 12 

are widely separated and are downgradient of other Zone G sites. Pesticides were common 13 

detections between AOC 633 surface soil and a proximal sediment sample, and concentrations of 14 

pesticides trend downward downslope from AOC 633. Whether sediment pesticides detections 15 

are clearly attributable to AOC 633 or to residual from application around and near the drainage 16 

ditches themselves is not discernable. Inorganics were also commonly detected in sediments, with 17 

no definable consistent trends. Given the chemical nature of pesticides, PAHs, and metals, it can 18 

reasonably be expected that they will be immobilized by and within sediment, outside of physical 19 

sediment transport downslope. Because of this and the clear problem of source attribution, the 20 

evaluation of sediment results should be focused on the consequent risk to ecological receptors 21 

they present. This is presented in the ERA for Zone G contained in Section 8. The soil-to-air 22 

volatilization pathway at this AOC is unsubstantiated by the data and is considered invalid. 	23 
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10.2.5.3 Soil-to-Air Cross-Media Transport 

AOC 633 soil samples were not analyzed for volatiles, therefore this pathway cannot be validated. 

10.2.5.4 Fate and Transport Summary 

One organic (Aroclor-1260) was present in subsurface soil above SSLs, while none were present 

in surface soil above SSLs. PCB detections in surface soil were not repeated in the subsurface at 

individual locations, nor were subsurface detections accompanied by surface detections. The 

presence of PCBs is consistent with the site history, while the vertical distribution is consistent 

with small accidental releases and subsequent soil removal activities. The limited occurrence of 

exceedances indicates that a significant mass of residual is not present at the site, but 

concentrations are such that the soil-to-groundwater pathway has some merit. 

Correlation of sediment results with AOC 633 surface soil results is problematic in that a large 

portion of the sediment load is probably derived from stormwater mnoff, and sampling locations 

are widely separated and are downgradient of other Zone G sites. Pesticides were common 

detections between AOC 633 surface soil and a proximal sediment sample, and concentrations of 

pesticides trend downward downslope from AOC 633. Whether sediment pesticides detections 

are clearly attributable to AOC 633 or to residual from application around and near the drainage 

ditches themselves is not discernable. Inorganics were also commonly detected in sediments, with 

no definable consistent trends. Given the chemical nature of pesticides, PAHs, and metals, it can 

reasonably be expected that they will be immobilized by and within sediment, outside of physical 

sediment transport downslope. Because of this and the clear problem of source attribution, the 

evaluation of sediment results should be focused on the consequent risk to ecological receptors 

they present. This is presented in the ERA for Zone G contained in Section 8. The soil-to-air 

volatilization pathway at this AOC is unsubstantiated by the data and is considered invalid. 
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10.2.6 Human Health Risk Assessment 	 1 

10.2.6.1 Site Background and Investigative Approach 	 2 

AOC 633 is the electrical substation near Building 451C. Several large PCB releases have been 3 

documented at this site. 	 4 

Ten soil borings were advanced to identify potential impacts resulting from the activities listed 5 

above. Surface soil samples from all ten boring locations were used to quantitatively assess the 6 

direct contact soil exposure pathways. Contaminants associated with subsurface soil were 7 

addressed in the previous section, Fate and Transport Assessment. Six sediment samples were 8 

collected from the drainage paths located south of Building 451C. Section 10.2.3 summarizes the 9 

sampling effort for AOC 633 soil. 	 10 

10.2.6.2 COPC Identification 	 11 

Soil 	 12 

Based on the screening comparisons described in Section 7 of this RF1 and presented in 13 

Table 10.2.9, Aroclor-1260 was identified as a COPC in surface soil. 	 14 

Aroclor-1260 was also detected in one of six sediment samples, however, its maximum sediment 15 

concentration (270 lag/kg) did not exceed its residential RBC (320 pg/kg). 	 16 

10.2.6.3 Exposure Assessment 	 17 

Exposure Setting 	 18 

AOC 633 is in an urban setting on the former naval base, located near the corner of Viaduct Road 19 

and Hobson Avenue. An area of open field is located to the south of the site with two drainage 20 

paths which direct runoff south of the site. 	 21 
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10.2.6 Human Health Risk Assessment 

10.2.6.1 Site Background and Investigative Approach 

AOC 633 is the electrical substation near Buildiig 451C. Several large PCB releases have been 

documented at this site. 

Ten soil borings were advanced to identify potential impacts resulting from the activities listed 

above. Surface soil samples from all ten boring locations were used to quantitatively assess the 

direct contact soil exposure pathways. Contaminants associated with subsurface soil were 

addressed in the previous section, Fate and Transport Assessment. Six sediient samples were 

collected from the drainage paths located south of Building 451C. Section 10.2.3 summarizes the 

sampling effort for AOC 633 soil. 

10.2.6.2 COPC Identification 

Soil 

Based on the screening comparisons described in Section 7 of this RFI and presented in 

Table 10.2.9, Aroclor-1260 was identified as a COPC in surface soil. 

Aroclor-1260 was also detected in one of six sediment samples, however, its maximum sediient 

concentration (270 pglkg) did not exceed its residential RBC (320 pglkg). 

10.2.6.3 Exposure Assessment 

Exposure Setting 

AOC 633 is in an urban setting on the former naval base, located near the corner of Viaduct Road 

and Hobson Avenue. An area of open field is located to the south of the site with two drainage 

paths which direct runoff south of the site. 



Table 10.2.9 
Chemicals Present in Site Samples 
AOC 633 - Surface Soil 
Naval Base Charleston, Zone G 
Charleston, South Carolina 

Parameter 

Frequency 
of 

Detection 

Range 
of 

Detection 

Average 
Detected 

Concentration 

Range 
of 

SQL 

Screening Concentration 
Residential 

RBC 	Background Units 

Numbed 
Exceeding 
RBC Bkgd 

Pesticides/PCBs 
Aroclor-1260 • 3 10 41 480 207 73 89 320 	NA UG/KG 1 
4,4'-DDD 1 10 68 68 68 2.7 3.3 2700 	NA UG/KG 
4,4'-DDE 1 10 58 58 58 2/ 3.3 1900 	NA UG/KG 
4,4'-DDT 4 10 3.4 30 14.6 2.8 20 1900 	NA UG/KG 
alpha-Chlordane 1 10 450 450 450 1.4 1.7 1800 	NA UG/KG 
gamma-Chlordane 1 10 420 420 420 1.4 1,7 1800 	NA UG/KG 
He• achlor e•oxide 1 10 19 19 19 1.4 1.7 70 	NA UG/KG 
Notes: 
* - Indicates chemical was identified as a COPC 
SQL - Sample quantitation limit 
RBC - Risk-based concentration 
UG/KG - micrograms per kilogram 
NA - Not applicable or not available 

Table 10.2.9 
Chemicals Present in Site Samples 
AOC 833 -Surface Soil 
Naval Base Charleston, Zone G 
Charleston, South Carolina 

Notes: 
' - Indicates chemical was identified as a COPC 
SQL - Sample quantitation limit 
RBC - Risk-based concentration 
UGlKG - micrograms per kilogram 
NA - Not applicable or not available 
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Potentially Exposed Populations 	 I 

Potentially exposed populations are current and future site workers, hypothetical future site 2 

residents, and/or adolescent site trespassers. Future site resident and worker exposure scenarios 3 

were addressed quantitatively in this risk assessment. The future site resident scenario was built 4 

on the premise that existing features would be removed and replaced with dwellings. Current 5 

exposure to workers is discussed qualitatively in relation to the future workers; and current 6 

adolescent trespassers are addressed qualitatively in relation to future site child residents. The 7 

hypothetical future site worker scenario assumes continuous exposure to surface soil conditions. s 

Current site workers' exposure would be less than that assumed for the hypothetical future site 9 

worker scenario because of their limited soil contact. Therefore, future worker assessment is io 

considered to be conservatively representative of current site users. Similarly, the future site 11 

residential scenario is considered conservatively representative of the current trespasser. 	12 

Exposure Pathways 	 13 

Exposure pathways for the hypothetical future site residents are dermal contact and incidental 14 

ingestion of surface soils. The exposure pathways for future site workers are the same as those for 15 

the future site residents. For the soil pathways, uniform exposure was assumed for all sample 16 

locations. Table 10.2.10 presents the justification for exposure pathways assessed in this HHRA. 17 

Exposure Point Concentrations 	 is 

The exposure point concentration was set equal to the 95% UCL as described in Section 7 of this 19 

RFI and summarized on Table 10.2.11. 	 20 

Quantification of Exposure 	 21 

Soil 	 22 

CDIs for ingestion and dermal contact with soils are shown in Tables 10.2.12 and 10.2.13, 23 

respectively. 	 24 
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Potentially Exposed Populations 

Potentially exposed populations are current and future site workers, hypothetical future site 

residents, andlor adolescent site trespassers. Future site resident and worker exposure scenarios 

were addressed quantitatively in this risk assessment. The future site resident scenario was built 

on the premise that existing features would be removed and replaced with dwellings. Current 

exposure to workers is discussed qualitatively in relation to the future workers; and current 

adolescent trespassers are addressed qualitatively in relation to future site child residents. The 

hypothetical future site worker scenario assumes continuous exposure to surface soil conditions. 

Current site workers' exposure would be less than that assumed for the hypothetical future site 

worker scenario because of their limited soil contact. Therefore, future worker assessment is 

considered to be conservatively representative of current site users. Similarly, the future site 

residential scenario is considered conservatively representative of the current trespasser. 

Exposure Pathways 13 

Exposure pathways for the hypothetical future site residents are dermal contact and incidental 14 

ingestion of surface soils. The exposure pathways for future site workers are the same as those for 15 

the future site residents. For the soil pathways, uniform exposure was assumed for all sample 16 

locations. Table 10.2.10 presents the justification for exposure pathways assessed in this HHRA. 17 

Exposwe Point Concentrations 18 

The exposure point concentration was set equal to the 95% UCL as described in Section 7 of this 19 

RFI and summarized on Table 10.2.1 1. 20 

Quantification of Exposure 21 

Soil 22 

CDIs for ingestion and dermal contact with soils are shown in Tables 10.2.12 and 10.2.13, 23 

respectively. 24 
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Potentially Exposed 
Population 

Table 10.2.10 
Zone G 

AOC 633 
Exposure Pathways Summary 

Medium and Exposure 	Pathway Selected for 
Pathway 	 Evaluation? Reason for Selection or Exclusion 

Current Land Uses 

Current Users (Site 	Air, Inhalation of gaseous 
Worker/Trespasser} 	contaminants cmanadng from 

soil 

Air, Inhalation of chemicals 
entrained in fugitive dust 

Shallow groundwater, 
Ingesdon of eontaminantS 
during potabk or general use 

Shallow groundwater, 
Inhalation of volatilized 
shallow groundwater 
contaminants 

No 	Fate and transport screening did not identify any 
COPCS for this intitrent exposure pathway. 

No 	This exposure pathway was considered 
insignificant compared to the other pathways. 

Shallow: gruundwater is not Currently used as a 
Source, of potable or tion-residendat water at AOC 
633. 

No 	Shallow groundwater is not currently used as a 
source of potable or non-residential water at AOC 
633. 

Soil, Incidental ingestion 
	

No (Qualified) 
	

Future site use is considered conservatively 
representative of current Site use. 

Soil, Dermal contact 
	

No (Qualified) 
	

Future site use is considered conservatively 
representative of current site use. 

Future Land Uses 

Future Site Residents, 
Site Worker, Trespasser 

Air. Inhalation of gaseous 
contaminants emanating from 
soil 

Air, Inhalation of chemicals 
entrained in fugitive dust 

Shallow groundwater, 
Ingestion of contaminants 
during potable or general use 

Shallow groundwater, 
Inhalation of volatilized 
contaminants during domestic 
use 

Soil, Incidental ingestion 

Soil, Dermal contact 

Wild game or domestic 
animals; Ingestion of tissue 
impacted by media 
contamination 

Fruits and vegetables, 
Ingestion of plant tissues 
grown in media 

No 
	

Fate and transport screening did not identify any 
COPCs for this indirect exposure pathway. 

No 
	

This exposure pathway was considered 
insignificant compared to the other pathways. 

No 
	

Fate and manspon screening did not identify any 
COPCs for this indirect exposure pathway. 

No 	Fate and transport screening did not identify any 
COPCs for this indirect exposure pathway. 

Yes 
	

COPCs were identified subsequent to risk-based 
arid background:screening comparisons. 

Yes 
	

COPCs were identified subsequent to risk-based 
and background screening comparisons. 

No 
	

Runtingtiaking Of ganie and/or raising livestock is 
prohibinx1 within the Charleston, South Carolina 
city limits. 

No 	The potential for significant exposure via this 
pathway is low relative to that of other exposure 
pathways assessed.  
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Table 10.2.10 
Zone G 
AOC 633 

Expmure F'alhwaga S v  

Potentially Exposed Medium and Expanvt Pathway Seleetcd for 
Populntion Reawn for Selection or  Exclusion 

Current h d  Uses 

Cumm U r n  (Site Air. Lobalation of gaseous No klc ud mmpon scmning did m t  identify any 
WorixriTrerpawsr) ~ e m u n d n g f m  COWS for hs udireet eaposure p a h a y .  

sod 

Air, Inhalation of chemicals No This exwsure oathway was considered 
cnva~ned m fuginve dust ~ n s i g n i k m  c d m p . 4  to the other pathways 

slmuow gnrmdwater. No StVILopl gmmdwater is mt cun'edy used u a 
lngcstion of cwtarmrrsou sauce of potable or w-&mid warn at AOC 
dumg pwbk or general use 633. 

Shpllow gmundwater. No Shallow grmndwater is not currently used as a 
Ih la t ion  of volatilized source of potable or wn-residential water at AOC 
shallow growxiwater 633. 
conraminants 

Soil, Dermal contact No (Qualified) Fumre site use is considered conservatively 
representative of current site use. 

-- - 

Future Land Uslr 

F u m  Site Ileddanr, Air. Inhuladon of gauow No klc ud mmpon r m n i n g  did mt  idenrify any 
S e  Worker. Trrrpasscr consmtrnm emundng from COWS for mis indiiet ~xporurc pathway. 

soil 

Air, Inhalanon of chemcals No 'nus exposure pathway was considered 
entrnmed m fugiuve dust lnsigrufifaru compared to the other pathways 

No Pate and mmpon screening did not idenbfy any 
t O P C s  for mis ainct exposum pathway. 

Shallow gmwxiwatcr. No Fate and mnspon rreening did not identify any 
inhalation of volatilired COF'Cs for mis indirect exposure pathway 
con-u during domestic 
U I S  

Soil. IrrideMl ingeswn Yes COPCs were idcodfad subyquem to risk-bssed 
and hckgmurd rrecning compulsoru. 

Soll, Dermal contact Yes COF'Cs were idenufied subsequent to nsk-based 
and backgmund screenmg wmpansons. 

Wild @ m e  or dmnulic No H ~ P l r i n g o f  $ a m  d o r  rnismg livosmck is 
vdmah. In#crtion of tirsuc prohibibd w i h h  the chsrlston, Smul W i n a  
impaced by media city l imk.  
wnfaminauan 

Fruits and vegetables. No The potential for signifiifaru exposure via this 
Ingestion of p l m  tissues pathway is low relative to Ihat of other exposure 
mwn in media pnthways assessed. K 



Table 10.2.11 
Summary of Statistical Analysis 
Surface Soil COPCs; AOC 633 
Naval Base Charleston, Zone G 
Charleston, South Carolina 

Natural Log Transformed UCL MAX EPC 
COPC n 	mean 	SD H-stat (mg/kg) (mg/kg) (mg/kg) 

Pesticides/PCBs 
Aroclor-1260 10 	-2.899 	0.818 2.745 0.16 0.48 0.16 UCL 

NOTES: 
mean Arithmetic mean of the logtransformed data 

n Number of samples analyzed 
SD Standard deviation for a sample of data 

H-stat "IP statistic from Gilbert 1987; cuboidal interpolation was used to determine the value in 
accordance with USEPA Supplemental Guidance to RAGS, Calculating the Concentration Term 

NA Not applicable 
EPC Exposure point concentration 
UCL 95 percentile upper confidence level mean 

MAX Maximum reported concentration 

Table 10.2.11 
Summary of Statistical Analysis 
Surface Soil COPCs; AOC 633 
Naval Base Charleston, Zone G 

NOTES: 

Charleston, South Carolina 
Natural Log Transformed UCL MAX 

COPC n mean s D  H-stat (mgflcg) 

PesticidesIPCBs 
Aroclor-1260 10 -2.899 0.818 2.745 0.16 0.48 

mean Arithmetic mean of the logtransformed data 
n Number of samples analyzed 

SD Standard deviation for a sample of data 
H-stat "H" statistic from Gilbert 1987; cuboidal interpolation was used to determine the value in 

accordance with USEPA Supplemental Guidance to RAGS, Calculating the Concentration Term 
NA Not applicable 

EPC Exposure point concentration 
UCL 95 percentile upper confidence level mean 

MAX Maximum reported concentration 

EPC 

(mg/kg) 

0.16 UCL 



Table 10.2.12 
Chronic Daily Intakes 
Incidental Ingestion of Surface Soil 
AOC 633 
Naval Base Charleston, Zone G 
Charleston, South Carolina 

Chemical 

Fraction 	Exposure 
Ingested from 	Point 
Contaminated Concentration 

Source * 	(mg/kg)  

Future 	Future 	Future 
Resident adult Resident child Resident lwa 

H-CDI 	H-CDI 	C-CDI 
(mg/kg-day) (mg/kg-day) (mg/kg-day) 

Future 
Worker adult 

H-CDI 
(mg/kg-day) 

Future 
Worker adult 

C-CDI 
(mg/kg-day) 

Pesticides/PCBs 
Aroclor-1260  1 	0.16 2.2E-07 	2.1E-06 	2.5E-07 8.0E-08 2.8E-08 

Lifetime weighted average; used to calculate carcinogenic CDI, RAGS Parts A and B 
Chronic Daily Intake in mg/kg-day 
CDI for hazard quotient 
CDI for excess cancer risk 
Reflects the estimated fraction of the site impacted by the corresponding COPC. 

NOTES: 
lwa 

CDI 
H-CDI 
C-CDI 

* 

Table 10.2.12 
Chronic Daily Intakes 
Incidental Ingestion of Surface Soil 
AOC 633 
Naval Base Charleston, Zone G 
Charleston, South Carolina 

Fraction Exposure 
Ingested from Point 
Contaminated Concentration 

Chemical Source * (W'k) 
PesticidesffCBs 

Future Future Future 
Resident adult Resident child Resident Iwa 

H-CDI H-CDI C-CDI 
(mg/kg-day) (mg/kg-day) (mgkg-day) 

Future Future 
Worker adult Worker adult 

H-CDI C-CDI 
(mg/kg-day) (mglkg-day) 

NOTES: 
Iwa Lifetime weighted average; used to calculate carcinogenic CDI, RAGS Parts A and B 

CDl Chronic Daily Intake in mglkg-day 
H-CDI CDI for hazard quotient 
C-CDl CDI for excess cancer risk 

* Reflects the estimated fraction of the site impacted by the corresponding COPC. 



Table 10.2.13 
Chronic Daily Intakes 
Dermal Contact with Surface Soil 
AOC 633 
Naval Base Charleston, Zone G 
Charleston, South Carolina 

Exposure Dermal Future 	Future 	Future Future Future 
Point Absorption Resident adult Resident child Resident lwa Worker adult Worker adult 

Concentration Factor H-CDI 	H-CDI 	C-CDI H-CDI C-CDI 
Chemical FI/FC * (mg/kg) (unitless) (mg/kg-day) 	(mg/kg-day) 	(mg/kg-day) (mg/kg-day) (mg/kg-day) 

Pesticides/PCBs 
Aroclor-1260 1 0.16 0.0I 9.1E-08 	3.0E-07 	5.7E-08 6.5E-08 2.3E-08 

NOTES: 
CDI Chronic Daily Intake in mg/kg-day 

H-CDI CDI for hazard quotient 
C-CDI CDI for excess cancer risk 

Reflects the estimated fraction of the site impacted by the corresponding COPC. 
The dermal absorption factor was applied to the exposure point concentration 

to reflect the ability for trans-dermal migration of inorganic and organic chemicals 

Table 10.2.13 
Chronic Daily Intakes 
Dermal Contact with Surface Soil 
AOC 633 
Naval Base Charleston, Zone G 
Charleston, South Carolina 

Chemical FIffC * (mgkg) (unitless) I (mgkg-day) (mgkg-day) (mgkg-day) 
Pesticides~PCBs I 

Exposure Dermal 
Point Absorption 

Concentration Factor 

NOTES: 
CDI Chronic Daily Intake in mgkg-day 

H-CDI CDI for hazard quotient 
C-CDI CDI for excess cancer risk 

* Reflects the estimated fraction of the site impacted by the corresponding COPC. 
- The dermal absorption factor was applied to the exposure point concentration 

to reflect the ability for trans-dermal migration of inorganic and organic chemicals 

Future Future Future 
Resident adult Resident child Resident Iwa 

H-CDI H-CDI C-CDI 

Future Future 
Worker adult Worker adult 

H-CDI C-CDI 
(mgkg-day) (mgkg-day) 
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10.2.6.4 Toxicity Assessment 

Toxicity assessment terms and methods are discussed in Section 7 of this report. Table 10.2.14 2 

presents toxicological information specific to the COPC identified at AOC 633. This information 3 

was used in the quantification of risk/hazard associated with the soil contaminants. A brief 4 

toxicological profile for Aroclor-1260, the only COPC, is provided in the following paragraph. 5 

PCB Aroclors are a group of chlorinated hydrocarbons (such as Aroclors-1248, 1254, and 1260) 6 

that accumulate in fat tissue. Occupational exposure (both inhalation and dermal) to PCBs causes 7 

eye and lung irritation, loss of appetite, liver enlargement, increased serum liver enzyme levels, 

rashes and chloracne, and decreased birth weight of infants in heavily exposed worker/mothers. 9 

Of the effects listed above, the liver is the primary target organ (Klaassen, et al, 1986) (Dreisbach, '0 

et al, 1987). USEPA classified PCB aroclors as group B2 probable human carcinogens, primarily 11 

based on animal data. Oral ingestion of PCBs causes liver and stomach tumors in rat studies. The 12 

cancer potency of PCB mixtures is determined using a tiered approach. The high risk and 13 

persistence tier uses an upper-bound slope factor of 2.0 (mg/kg-day)-1  and is appropriate for food 14 

chain exposures, sediment and soil ingestion, dust or aerosol inhalation, and dermal exposure. The 15 

low risk and persistence tier uses an upper-bound slope factor of 0.4 (mg/kg-day)-' and is 16 

appropriate for ingestion of water soluble congeners and inhalation of evaporated congeners. The 17 

lowest risk and persistence tier uses an upper-bound slope factor of 0.07 (mg/kg-day)-' and is 18 

appropriate for PCB congener mixtures with congeners having more than four chlorines 19 

comprising less than 1/2% of the mixture. 	 20 

10.2.6.5 Risk Characterization 	 21 

Surface Soil Pathways 	 22 

Exposure to surface soil onsite was evaluated under residential and site worker scenarios. For 23 

these scenarios, the incidental ingestion and dermal contact exposure pathways were evaluated, 24 
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10.2.6.4 Toxicity Assessment 

Toxicity assessment terms and methods are discussed in Section 7 of this report. Table 10.2.14 

presents toxicological information specific to the COPC identified at AOC 633. This information 

was used in the quantification of risWhazard associated with the soil contaminants. A brief 

toxicological profile for Aroclor-1260, the only COPC, is provided in the following paragraph. 

PCB Aroclors are a group of chlorinated hydrocarbons (such as Aroclors-1248, 1254, and 1260) 

that accumulate in fat tissue. Occupational exposure (both inhalation and dermal) to PCBs causes 

eye and lung irritation, loss of appetite, liver enlargement, increased serum liver enzyme levels, 

rashes and chloracne, and decreased birth weight of infants in heavily exposed workerlmothers. 

Of the effects listed above, the liver is the primary target organ (Klaassen, et al, 1986) (Dreisbach, 

et al, 1987). USEPA classified PCB aroclors as group B2 probable human carcinogens, primarily 

based on animal data. Oral ingestion of PCBs causes liver and stomach tumors in rat studies. The 

cancer potency of PCB mixtures is determined using a tiered approach. The high risk and 

persistence tier uses an upper-bound slope factor of 2.0 (mglkg-dayrl and is appropriate for food 

chain exposures, sediment and soil ingestion, dust or aerosol inhalation, and dermal exposure. The 

low risk and persistence tier uses an upper-bound slope factor of 0.4 (mglkgdayJ1 and is 

appropriate for ingestion of water soluble congeners and inhalation of evaporated congeners. The 

lowest risk and persistence tier uses an upper-bound slope factor of 0.07 (mglkg-dayJ1 and is 

appropriate for PCB congener mixtures with congeners having more than four chlorines 

comprising less than 112% of the mixture. 

10.2.6.5 Risk Characterization 

Surface Soil Pathways 

Exposure to surface soil onsite was evaluated under residential and site worker scenarios. For 

these scenarios, the incidental ingestion and dermal contact exposure pathways were evaluated. 



Table 10.2.14 

Toicicological Reference Information 

for Chemicals of Potential Cowen' 

AOC 633 

Naval Base Charleston, Zone G 

Charleston, South Carolina 

Aron-Carcittagenk Toxicity Data 	 Carcinogenic Toxicity Data 

Oral 	 Uncertainty 	Inhalation 	 Uncertainty 	Oral Slope 	Inhalation 	Wert 

Reference Dose 	Confidence Critical Effect 	Factor 	Reference Dose 	Confidence Critical Effect 	Factor 	Fnctor 	Slope Factor 	of 
	

Tumor 

heroical 
	

(mg/kg-day) 	 Level 	 Oral 	(ing/kg-day) 	 Level 	 Inhalation 	(kg-day/mg) 	(kg-dalY/m14 	Evidence 
	

Type 

Aroclor-1260 (soil) 	 NA 	 NA 	NA 	 NA 	 NA 	 NA 	NA 	 NA 	 2 	a 	NA 	 B2 	hepataceLlulac carcinoma 

xer 

Integrated Risk Information System (IRIS) 

= Not applicable or not available 

Table 10.2.14 

T0.*olo$d Reraro.. loro-tim 

rw C* d P0le.ti.l co- 

AOC 633 

N . 4  BIu Ch.rlatoa. Zollr G 

c-, Sooth C u o ~  

Nmcvrinvringemi~ T o d d y  olu. C m ' n n e i r  T o d d y  Lwa 

- Integrated R i t  Lnfomutim System (IRIS) - N a  a ~ l i u b l c  a na available 
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For noncarcinogenic contaminants evaluated for future site residents, hazard was computed 1 

separately to address child and adult exposure. Tables 10.2.15 and 10.2.16 present the computed 2 

carcinogenic risks and/or HQs associated with the incidental ingestion of and dermal contact with 3 

site surface soils, respectively. 	 4 

Hypothetical Site Residents 

The ingestion ILCR (based on the adult and child lifetime weighted average) for AOC 633 surface 6 

soils is 5E-07. The dermal pathway ILCR is 2E-07. Risk under a residential scenario are 7 

considered a highly conservative estimate of the risk under a trespasser scenario. 	 8 

Hypothetical Site Workers 	 9 

Site worker ILCRs are 6E-08 for the ingestion pathway and 9E-08 for the dermal contact pathway. io 

COCs Identified 	 11 

COCs were identified based on cumulative (all pathway) risk and hazard projected for this site on 12 

a medium-specific basis. USEPA has established a generally acceptable risk range of 1E-04 to 13 

1E-06, and a hazard index threshold of 1.0 (unity). As recommended by SCDHEC, a COC was 14 

considered to be any chemical contributing to a cumulative risk level of 1E-06 or greater and/or 15 

a cumulative hazard index above 1.0, and whose individual ILCR exceeds 1E-06 or whose hazard 16 

quotient exceeds 0.1. For carcinogens, this approach is relatively conservative, because a 17 

cumulative risk level of 1E-04 (and individual ILCR of 1E-06) is recommended by USEPA 18 

Region IV as the trigger for establishing COCs. The COC selection method presented was used 19 

in order to provide a more comprehensive evaluation of chemicals contributing to carcinogenic 20 

risk or noncarcinogenic hazard during the RGOs development process. Table 10.2.17 presents 21 

the COCs identified for AOC 633 surface soil. 	 22 
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For noncarcinogenic contaminants evaluated for future site residents, hazard was computed I 

separately to address child and adult exposure. Tables 10.2.15 and 10.2.16 present the computed 2 

carcinogenic risks and/or HQs associated with the incidental ingestion of and dermal contact with 3 

site surface soils, respectively. 4 

Hypothetical Site Residents 5 

The ingestion ILCR (based on the adult and child lifetime weighted average) for AOC 633 surface 6 

soils is 5E-07. The dermal pathway ILCR is 2E-07. Risk under a residential scenario are 7 

considered a highly conservative estimate of the risk under a trespasser scenario. a 

Hypothetical Site Workers 9 

Site worker ILCRs are 6E-08 for the ingestion pathway and 9E-08 for the dermal contact pathway. 10 

COCs Identified 1 1  

COCs were identified based on cumulative (all pathway) risk and hazard projected for this site on 12 

a medium-specific basis. USEPA has established a generally acceptable risk range of 1E-04 to 13 

1E-06, and a hazard index threshold of 1.0 (unity). As recommended by SCDHEC, a COC was 14 

considered to be any chemical contributing to a cumulative risk level of 1E-06 or greater andlor 15 

a cumulative hazard index above 1 .O, and whose individual ILCR exceeds 1E-06 or whose hazard 16 

quotient exceeds 0.1. For carcinogens, this approach is relatively conservative, because a 17 

cumulative risk level of 1E-04 (and individual ILCR of 1E-06) is recommended by USEPA 18 

Region IV as the trigger for establishing COCs. The COC selection method presented was used 19 

in order to provide a more comprehensive evaluation of chemicals contributing to carcinogenic 20 

risk or noncarcinogenic hazard during the RGOs development process. Table 10.2.17 presents 21 

the COCs identified for AOC 633 surface soil. 22 



Table 10.2.15 
Hazard Quotients and Incremental Lifetime Cancer Risks 
Incidental Surface Soil Ingestion 
AOC 633 
Naval Base Charleston, Zone G 
Charleston, South Carolina 

Chemical 

Oral RfD 	Oral SF 
Used 	Used 

(mg/kg-day) (mg/kg-day)-1 

Future 	Future 
Resident Adult 	Resident Child 

Hazard Quotient Hazard Quotient 

Future 
Resident lwa 

ILCR 

Future 
Worker Adult 

Hazard Quotient 

Future 
Worker Adult 

1LCR 
Pesticides/PCBs 

Aroclor-1260 NA 	 2 ND ND 5.1E-07 ND 5.7E-08 

SUM Hazard Index/ILCR ND ND 5E-07 ND 6E-08 

NOTES: 
NA Not available 
ND 	Not Determined due to lack of available information 
Iwa Lifetime weighted average; used to calculate excess carcinogenic risk derived from RAGS Part A 

ILCR Incremental Lifetime Cancer Risk 

Table 10.2.15 
Hazard Quotients and Incremental Lifetime Cancer Risks 
Incidental Surface Soil Ingestion 
AOC 633 
Naval Base Charleston, Zone G 
Charleston, South Carolina 

NOTES: 
NA Not available 
ND Not Determined due to lack of available information 
Iwa Lifetime weighted average; used to calculate excess carcinogenic risk derived from RAGS Part A 

ILCR Incremental Lifetime Cancer Risk 

Oral RfD Oral SF 
Used Used 

Chemical (mgkg-day) (mgkg-day)-1 
PesticidesmCBs 

Aroclor-1260 NA 2 

1 SUM Hazard Index/ILCR 

Future Future Future 
Resident Adult Resident Child Resident Iwa 

Hazard Quotient Hazard Quotient ILCR 

ND ND 5.1E-07 

ND ND 5E-07 

Future Future 
Worker Adult Worker Adult 

Hazard Quotient ILCR 

ND 5.7E-08 

ND 6E-08 I 



Table 10.2.16 
Hazard Quotients and Incremental Lifetime Cancer Risks 
Dermal Contact With Surface Soil 
AOC 633 
Naval Base Charleston, Zone G 
Charleston, South Carolina 

Chemical 
Dermal 

Adjustment 

Oral RfD 
Used 

(mg/kg-day) 

Oral SF 
Used 

(mg/kg-day)-1 

Future 	Future 
Resident Adult 	Resident Child 

Hazard Quotient Hazard Quotient 

Future 
Resident Iwa 

ILCR 

Future 
Worker Adult 

Hazard Quotient 

Future 
Worker Adult 

1LCR 
Pesticides/PCBs 

Aroclor-1260 0.5 NA 4 ND ND 2.3E-07 ND 9.3E-08 

SUM Hazard Index/ILCR ND ND 2E-07 ND 9E-08 

NOTES: 
NA Not available 
ND 	Not Determined due to lack of available information 
Iwa Lifetime weighted average; used to calculate excess carcinogenic risk derived from RAGS Part A 

ILCR Incremental Lifetime Cancer Risk 
- Dermal to absorbed dose adjustment factor is applied to adjust for Oral SF and RfD (i.e., the oral RfD is based 

on oral absorption efficiency which should not be applied to dermal exposure and dermal CDI) 

Table 10.2.16 
Hazard Quotients and Incremental Lifetime Cancer Risks 
Dermal Contact With Surface Soil 
AOC 633 
Naval Base Charleston, Zone G 
Charleston, South Carolina 

NOTES: 
NA Not available 
ND Not Determined due to lack of available information 
Iwa Lifetime weighted average; used to calculate excess carcinogenic risk derived from RAGS Part A 

ILCR Incremental Lifetime Cancer Risk 
- Dermal to absorbed dose adjustment factor is applied to adjust for Oral SF and RfD (i.e., the oral RfD is based 

on oral absorption efficiency which should not be applied to dermal exposure and dermal CDI) 

Oral RfD Oral SF 
Dermal Used Used 

Chemical Adjustment (mgkg-day) (mgkg-day)-1 
Pesticides/PCBs 

Aroclor-1260 0.5 N A 4 

\SUM Hazard IndexIILCR 

Future Future Future 
Resident Adult Resident Child Resident Iwa 

Hazard Quotient Hazard Quotient ILCR 

ND ND 2.3E-07 

ND ND 2E-07 

Future Future 
Worker Adult Worker Adult 

Hazard Quotient ILCR 

ND 9.3E-08 

ND 9E-08 I 



Table 10.2.17 
Summary of Risk and Hazard-based COCs 
AOC 633 
Naval Base Charleston, Zone G 
Charleston, South Carolina 

Medium 
Exposure 
Pathway 

Future 	Future 	Future 
Resident Adult 	Resident Child 	Resident lwa 

Hazard Quotient Hazard Quotient 	ILCR 
Future Site Worker 

Hazard Quotient 	ILCR 
Identification 
of COCs 

Surface Soil Incidental Pesticides/PCBs 
Ingestion Aroclor-1260 ND ND 5.1E-07 ND 5.7E-08 

Dermal Pesticides/PCBs 
Aroclor-1260 ND ND 2.3E-07 ND 93E-08 

Surface Soil Pathway Sum ND ND 7E-07 ND 2E-07 
Notes: 
ND indicates not determined due to the lack of available risk information. 
ILCR indicates incremental excess lifetime cancer risk 
Hl indicates hazard index 
I- Chemical is a COC by virtue of projected child residence noncarcinogenic hazard. 
2- Chemical is a COC by virtue of projected future resident lifetime ILCR. 
3- Chemical is a COC by virtue of projected site worker noncarcinogenic hazard. 
4- Chemical is a COC by virtue of projected site worker ILCR. 

Dermal PesticidesiPCBs 
Aroclor- 1260 

Table 10.2.17 
Summary of Risk and Hazard-based COCs 
AOC 633 
Naval Base Charleston, Zone G 
Charleston, South Carolina 

Future Future Future 

ISurface Soil Pathway Sum 
I 

ND ND 7E-071 ND 2E-07 
Notes: 

Exposure Resident Adult Resident Child Resident Iwa 
Medium Pathway Hazard Quotient Hazard Quotient ILCR 
Surface Soil Incidental PesticidesiPCBs 

Ingestion Aroclor- 1260 ND ND 5.1E-07 

ND indicates not determined due to the lack of available risk information. 
ILCR indicates incremental excess lifetime cancer risk 
HI indicates hazard index 
1- Chemical is a COC by virtue of projected child residence noncarcinogenic hazard. 
2- Chemical is a COC by virtue of projected future resident lifetime ILCR. 
3- Chemical is a COC by virtue of projected site worker noncarcinogenic hazard. 
4- Chemical is a COC by virtue of projected site worker ILCR. 

Future Site Worker 
Hazard Quotient ILCR 

ND 5.7E-08 

Identification 
of COCs 
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Surface Soils 	 1 

Future Site Residents 	 2 

No COCs were identified based on the residential scenario. 	 3 

Future Site Workers 	 4 

No COCs were identified based on the site worker scenario. 	 5 

10.2.6.6 Risk Uncertainty 	 6 

Characterization of Exposure Setting and Identification of Exposure Pathways 	 7 

The potential for high bias is introduced through the exposure setting and pathway selection due 8 

to the highly conservative assumptions (i.e., future residential use) recommended by USEPA 9 

Region IV when assessing potential future and current exposure. The exposure assumptions made 10 

in the site worker scenario are highly protective and would tend to overestimate exposure. 	11 

Residential use of the site would not be expected, based on current site uses and the nature of 12 

surrounding buildings. If this area were to be used as a residential site, the surface soil conditions 13 

would likely change — the soils could be covered with landscaping soil and/or a house. 14 

Consequently, exposure to surface soil conditions as represented by samples collected during the 15 

CSI would not be likely under a true future residential scenario. These factors indicate that 16 

exposure pathways assessed in this HHRA would generally overestimate the risk and hazard posed 17 

to current site workers and future site residents. 	 Is 

Determination of Exposure Point Concentrations 	 19 

The exposure point concentration was set equal to the 95 % UCL. Using the 95% UCL as the 20 

EPC represents a conservative assumption since it is unlikely that the 95 % UCL is exceeded by 21 

the true mean concentration. 	 22 
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Surjiace Soils I 

Future Site Residents 

No COCs were identified based on the residential scenario. 

Future Site Workers 

No COCs were identified based on the site worker scenario. 

10.2.6.6 Risk Uncertainty 6 

Characterization of Exposure Setting and Identification of Exposure Pathways 7 

The potential for high bias is introduced through the exposure setting and pathway selection due 8 

to the highly conservative assumptions (i.e., future residential use) recommended by USEPA 9 

Region IV when assessing potential future and current exposure. The exposure assumptions made lo 

in the site worker scenario are highly protective and would tend to overestimate exposure. II 

Residential use of the site would not be expected, based on current site uses and the nature of 12 

surrounding buildings. If this area were to be used as a residential site, the surface soil conditions 13 

would likely change - the soils could be covered with landscaping soil and/or a house. 14 

Consequently, exposure to surface soil conditions as represented by samples collected during the 1s 

CSI would not be likely under a true future residential scenario. These factors indicate that 16 

exposure pathways assessed in this HHRA would generally overestimate the risk and hazard posed 17 

to current site workers and future site residents. 18 

Determination of Exposure Point Concentrations 19 

The exposure point concentration was set equal to the 95 % UCL. Using the 95% UCL as the 20 

EPC represents a conservative assumption since it is unlikely that the 95 % UCL is exceeded by 21 

the true mean concentration. 22 



Zone G RCRA Facility Investigation Report 
NAVBA SE Charleston 

Section 10 — Site Specific Evaluations 
Revision: 0 

Frequency of Detection and Spatial Distribution 	 I  

Aroclor-1260 was detected in three of ten surface soil samples and in only one surface soil sample 2 

at a concentration above its RBC. 	 3 

Quantification of Risk/Hazard 	 4 

As indicated by the discussions above, the uncertainty inherent in the risk assessment process is 5 

great. In addition, many site-specific factors have affected the uncertainty of this assessment that 6 

would upwardly bias the risk and hazard estimates. Exposure pathway-specific sources of 7 

uncertainty are discussed below. 	 8 

Soil 	 9 

A conservative screening process was used to identify COPCs for AOC 633. The potential for 10 

eliminating CPSSs with the potential for cumulative HI greater than one was addressed for li 

noncarcinogens through the use of RBCs that were reduced one order of magnitude. For 12 

carcinogens, the RBCs are based on a conservative target risk of 1E-06. Use of conservative 13 

RBCs in combination with the use of maximum detected concentrations minimizes the likelihood 14 

of a significant contribution to risk/hazard based on eliminated CPSSs. Of the CPSSs screened is 

and eliminated from formal assessment, none was reported at a concentration close to its RBC 16 

(e.g. within 10% of its RBC). 	 17 

SW-846 Pesticides and PCBs were the only parameters for which soil was analyzed. No risk is 

assessment conclusions can be inferred regarding parameters that were not included as part of the 19 

CSI. 	 20 

10.2.6.7 Risk Summary 	 21 

The risk and hazard posed by contaminants at AOC 633 were assessed for future site workers and 22 

future site residents under RME assumptions. For surface soils, the incidental ingestion and 23 
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Frequency of Detection and Sp& Distribution 

Aroclor-1260 was detected in three of ten surface soil samples and in only one surface soil sample 

at a concentration above its RBC. 

Quantification of RisWHazard 

As indicated by the discussions above, the uncertainty inherent in the risk assessment process is 

great. In addition, many site-specific factors have affected the uncertainty of this assessment that 

would upwardly bias the risk and hazard estimates. Exposure pathway-specific sources of 

uncertainty are discussed below. 

Soil 

A conservative screening process was used to identify COPCs for AOC 633. The potential for 

eliminating CPSSs with the potential for cumulative HI greater than one was addressed for 

noncarcinogens through the use of RBCs that were reduced one order of magnitude. For 

carcinogens, the RBCs are based on a conservative target risk of 1E-06. Use of conservative 

RBCs in combination with the use of maximum detected concentrations minimizes the likelihood 

of a significant contribution to risWhazard based on eliminated CPSSs. Of the CPSSs screened 

and eliminated from formal assessment, none was reported at a concentration close to its RBC 

(e.g. within 10% of its RBC). 

SW-846 Pesticides and PCBs were the only parameters for which soil was analyzed. No risk 

assessment conclusions can be inferred regarding parameters that were not included as part of the 

CSI. 

10.2.6.7 Risk Summary 

The risk and hazard posed by contaminants at AOC 633 were assessed for future site workers and 

future site residents under RME assumptions. For surface soils, the incidental ingestion and 
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dermal contact pathways were assessed in this HHRA. Table 10.2.18 presents the risk summary 1 

for each pathway/receptor group evaluated for AOC 633. 	 2 

Soil — Residential Scenario 	 3 

There were no residential soil pathway COCs identified for AOC 633. Table 10.2.19 summarizes 4 

the risk and hazard contribution of each COPC at each sample location. These point risk estimates 5 

are based on the unlikely assumption that a potential future site resident will be chronically 6 

exposed to specific points. Exposure to surface soil conditions is more likely the result of uniform 7 

exposure to the soil conditions of the entire site (or exposure unit area) rather than specific points. s 

With this in mind, point risk estimates are useful in that they allow the reader to visualize how 9 

chemicals driving risk estimates are distributed across the site. Figure 10.2-22 presents the point io 

risk estimates for surface soil in a residential scenario at AOC 633. 	 11 

Aroclor-1260 was the only COPC identified for AOC 633 surface soil and was detected at a 12 

concentration equating with a risk estimate above 1E-06 in only one surface soil sample 13 

(633SB001). Most of the surface soil samples collected for AOC 633 were nondetect with regard 14 

to Aroclor-1260. Risk estimates ranged from 2E-07 (633SB002) to 2E-06 (633SB001). The 15 

mean risk estimate is 4E-07, assuming a deminimus risk of 1E-07 for surface soil samples with 16 

nondetects. 	 17 

Soil — Site Worker Scenario 	 18 

There were no site worker soil pathway COCs identified for AOC 633. 	 19 
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dennal contact pathways were assessed in this HHRA. Table 10.2.18 presents the risk summary 1 

for each pathwaylreceptor group evaluated for AOC 633. 2 

Soil - Residential Scenario 3 

There were no residential soil pathway COCs identified for AOC 633. Table 10.2.19 summarizes 4 

the risk and hazard contribution of each COPC at each sample location. These point risk estimates 5 

are based on the unlikely assumption that a potential future site resident will be chronically 6 

exposed to specific points. Exposure to surface soil conditions is more likely the result of uniform 7 

exposure to the soil conditions of the entire site (or exposure unit area) rather than specific points. 8 

With this in mind, point risk estimates are useful in that they allow the reader to visualize how 9 

chemicals driving risk estimates are distributed across the site. Figure 10.2-22 presents the point lo 

risk estimates for surface soil in a residential scenario at AOC 633. 11 

Aroclor-1260 was the only COPC identified for AOC 633 surface soil and was detected at a 12 

concentration equating with a risk estimate above 1E-06 in only one surface soil sample 13 

(633SB001). Most of the surface soil samples collected for AOC 633 were nondetect with regard 14 

to Aroclor-1260. Risk estimates ranged from 2E-07 (633SB002) to 2E-06 (633SB001). The IS 

mean risk estimate is 4E-07, assuming a deminimus risk of 1E-07 for surface soil samples with 16 

nondetects. 17 

Soil - Site Worker Scenario 

There were no site worker soil pathway COCs identified for AOC 633 



Table 102.18 
Summary of Risk and Hazard 
AOC 633 
Naval Base Charleston, Zone G 
Charleston, South Carolina 

Medium 
Exposure 
Pathway 

HI 
(Adult) 

HI 
(Child) 

ILCR 
(LWA) 

HI 
(Worker) 

ILCR 
(Worker) 

[Surface Soil Incidental ND ND 5E-07 ND 6E-08 
Ingestion 

Dermal Contact ND ND 2E-07 ND 9E-08 

Sum of Soil Pathways ND ND 7E-07 ND 1E-07 

Notes: 
ILCR Indicates incremental lifetime cancer risk 
HI 	Indicates hazard index 

Table 10.2.18 
Summary of Risk and Hazard 
AOC 633 
Naval Base Charleston, Zone G 
Charleston, South Carolina 

Dermal Contact 

Notes: 
ILCR Indicates incremental lifetime cancer risk 
HI Indicates hazard index 



Table 10.2.19 
Point Estimates of Risk and Hazard - Surface Soil Pathways 
Residential Scenario 
AOC 633 
Naval Base Charleston, Zone G 
Charleston, South Carolina 

Site Location Parameter Concentration Units Hazard Index % HI Risk (E-06) % Risk 
633 001 Aroclor-1260 480 UGIKG NA 2.1778 100 

Total NA 2.1778 

633 002 Aroclor-1260 41 UG/KG NA 01860 100 
Total NA 0.1860 

633 003 Aroclor-1260 ND UGIKG NA NA 
Total NA NA 

633 004 Aroclor-1260 ND UGIKG NA NA 
Total NA NA 

633 005 Aroclor-1260 ND UGIKG NA NA 
Total NA NA 

633 006 Aroclor-1260 ND UGIKG NA NA 
Total NA NA 

633 007 Aroclor-1260 ND UG/KG NA NA 
Total NA NA 

633 008 Aroclor-1260 100 UG/KG NA 0.4537 100 
Total NA 0.4537 

633 009 Aroclor-1260 ND UGIKG NA NA 
Total NA NA 

633 010 Aroclor-1260 ND UGIKG NA NA 
Total NA NA 

Table 10.2.19 
Point Estimates of Risk and Hazard -Surface Soil Pathways 
Residential Scenario 
AOC 633 
Naval Base Charleston, Zone G 
Charleston, South Carolina 

Site Location Parameter Concentration Units Hazard Index % HI Risk (E-06) % Risk 
633 001 Aroclor-1260 480 UGIKG N A 2.1778 100 

Total N A 2.1778 

633 002 Aroclor-1260 
Total 

633 003 Aroclor-1260 
Total 

633 004 Aroclor-1260 
Total 

633 005 Amclor-1260 
Total 

41 UGlKG N A 0.1860 100 
N A 0.1860 

ND UGlKG N A N A 
NA N A 

ND UGlKG N A N A 
N A N A 

ND UGlKG N A N A 
N A NA 

633 006 Aroclor-1260 ND UGlKG N A N A 
Total N A N A 

633 007 Amclor-1260 
Total 

633 008 Amclor-1260 
Total 

ND UGIKG N A N A 
N A N A 

100 UGlKG N A 0.4537 100 
N A 0.4537 

633 009 Aroclor-1260 ND UGlKG N A N A 
Total N A N A 

633 010 Aroclor-1260 
Total 

ND UGlKG N A N A 
N A N A 
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10.2.7 Corrective Measures Considerations 

Based on the analytical results and the human health risk assessment for AOC 633, no COCs have 2 

been identified. Risk to human health from COPCs was evaluated under both the residential and 3 

industrial (site worker) scenarios for incidental ingestion and dermal contact. Hazard was 4 

evaluated for noncarcinogenic contaminants through incidental ingestion and dermal contact 5 

scenarios as well. 	 6 

As recommended by SCDHEC, a COC is considered to be any chemical contributing to a 7 

cumulative risk level of 1E-06 or greater and/or a cumulative hazard index above 1.0, and whose 8 

individual risk exceeds 1E-06 or whose hazard quotient exceeds 0.1. Based on these criteria no 9 

chemicals were identified as soil pathway COCs for AOC 633. 	 10 

To determine the leaching potential of contaminants from the subsurface soil media to 11 

groundwater, contaminant concentrations in subsurface soil were compared against generic SSLs 12 

based on a DAF of 20. This comparison indicated one subsurface soil sample with contaminant 13 

concentrations exceeding the SSL. The contaminant, Aroclor-1260 was detected at a concentration 14 

of 25,000 µg/kg exceeding the SSL (1,000 µg/kg). Because of the isolated nature of this 15 

occurrence, corrective measures are not recommended at this time. For more information 16 

regarding indirect exposure pathways associated with subsurface soil refer to Section 10.2.5, Fate 17 

and Transport Assessment. 	 18 
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10.2.7 Corrective Measures Considerations 

Based on the analytical results and the human health risk assessment for AOC 633, no COCs have 

been identified. Risk to human health from COPCs was evaluated under both the residential and 

industrial (site worker) scenarios for incidental ingestion and dermal contact. Hazard was 

evaluated for noncarcinogenic contaminants through incidental ingestion and dermal contact 

scenarios as well. 

As recommended by SCDHEC, a COC is considered to be any chemical contributing to a 

cumulative risk level of 1E-06 or greater andlor a cumulative hazard index above 1 .O, and whose 

individual risk exceeds 1E-06 or whose hazard quotient exceeds 0.1. Based on these criteria no 

chemicals were identified as soil pathway COCs for AOC 633. 

To determine the leaching potential of contaminants from the subsurface soil media to 

groundwater, contaminant concentrations in subsurface soil were compared against generic SSLs 

based on a DAF of 20. This comparison indicated one subsurface soil sample with contaminant 

concentrations exceeding the SSL. The contaminant, Aroclor-1260 was detected at a concentration 

of 25,000 pglkg exceeding the SSL (1,000 pglkg). Because of the isolated nature of this 

occurrence, corrective measures are not recommended at this time. For more information 

regarding indirect exposure pathways associated with subsurface soil refer to Section 10.2.5, Fate 

and Transport Assessment. 
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10.3 AOC 634, Flammable Material Storage, Building 1814 

A CSI site, AOC 634 is located at Building 1814, a former flammable materials storage facility. 2 

Built in 1977, Building 1814 was used until 1992 to store small (less than one gallon) containers 3 

of flammable material. The building is no longer used, and the 1995 RFA cited that the roof of 4 

the building and its surrounding chain link fence have been removed. Paint and flammable 5 

materials were stored at this facility. 	 6 

10.3.1 Site Geology 	 7 

Figure 10.3-1 depicts the soil sampling locations within this area. The detailed stratigraphy at 

AOC 634 could not be determined as no monitoring well borings were installed within this area. 9 

Geologic data for monitoring well boring 706001, approximately 340 feet southeast of AOC 634 10 

is therefore presented. The stratigraphy at AOC 706 consists of clayey fill with asphalt and 11 

crushed rock to approximately 5 ft bgs, overlying intervals of silty and clayey sand with shell hash 12 

and phosphate nodules. The sand at 706001 extends to a depth of approximately 14 ft bgs. The 13 

clay was encountered near the total depth of the boring at 14 ft bgs. No samples for grain size 14 

analysis were collected from any interval in the monitoring well boring for 706001. The total 15 

depth of monitoring well 706001 is 14 ft bgs. Based on zone wide hydrogeologic data the 16 

groundwater elevation at AOC 634 should be approximately 5 ft msl. Shallow groundwater at 17 

AOC 634 flows generally to the north or northeast. The boring log for monitoring well 706001 is 

is contained in Appendix A. 	 19 

10.3.2 Field Investigation Approach 	 20 

The objective of the field investigation at AOC 634 was to: (1) confirm the presence or absence 21 

of contamination in the site area; (2) delineate any contamination found; and (3) provide sufficient 22 

data to support a detailed evaluation of treatment alternatives, if required. Media sampled within 23 

the investigation area included site soil. Section 3 of this report details the methods used during 24 

the field investigation. Included in this section are descriptions of the hand-auger procedures used 25 
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10.3 AOC 634, Flammable Material Storage, Building 1814 L 

A CSI site, AOC 634 is located at Building 1814, a former flammable materials storage facility. 2 

Built in 1977, Building 1814 was used until 1992 to store small (less than one gallon) containers 3 

of flammable material. The building is no longer used, and the 1995 RFA cited that the roof of 4 

the building and its surrounding chain link fence have been removed. Paint and flammable 5 

materials were stored at this facility. 6 

10.3.1 Site Geology 

Figure 10.3-1 depicts the soil sampling locations within this area. The detailed stratigraphy at 

AOC 634 could not be determined as no monitoring well borings were installed within this area. 

Geologic data for monitoring well boring 706001, approximately 340 feet southeast of AOC 634 

is therefore presented. The stratigraphy at AOC 706 consists of clayey fill with asphalt and 

crushed rock to approximately 5 ft bgs, overlying intervals of silty and clayey sand with shell hash 

and phosphate nodules. The sand at 706001 extends to a depth of approximately 14 f t  bgs. The 

clay was encountered near the total depth of the boring at 14 f t  bgs. No samples for grain size 

analysis were collected from any interval in the monitoring well boring for 706001. The total 

depth of monitoring well 706001 is 14 ft bgs. Based on zone wide hydrogeologic data the 

groundwater elevation at AOC 634 should be approximately 5 ft  msl. Shallow groundwater at 

AOC 634 flows generally to the north or northeast. The boring log for monitoring well 706001 

is contained in Appendix A. 

10.3.2 Field Investigation Approach 20 

The objective of the field investigation at AOC 634 was to: (1) confirm the presence or absence 21 

of contamination in the site area; (2) delineate any contamination found; and (3) provide sufficient 22 

data to support a detailed evaluation of treatment alternatives, if required. Media sampled within 23 

the investigation area included site soil. Section 3 of this report details the methods used during 24 

the field investigation. Included in this section are descriptions of the hand-auger procedures used 25 
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for soil sampling, and miscellaneous procedures used during the field investigation. Also 

discussed are the analytical protocols for sample analyses. Appendix D contains the analytical data 2 

report for samples collected in Zone G. 	 3 

10.3.3 Soil Sampling and Analysis 	 4 

The approved final RFI work plan proposed advancing three soil borings within the AOC 634 area 5 

to detect the presence of any soil contamination from this site. Upper and lower interval soil 6 

samples were proposed from each boring. Three soil borings were advanced during the field 7 

investigation, as depicted in Figure 10.3-1. Upper and lower interval soil samples were collected 

from each boring. In accordance with the approved final RFI work plan, soil samples were 9 

analyzed for metals and VOCs at DQO Level ILL Table 10.3.1 summarizes the AOC 634 soil lo 

samples and analyses. 	 11 

Table 10.3.1 
Zone G 

AOC 634 
Soil Samples and Analyses 

Boring 	 Sample 	Sample 	Date 
Location 	Identifier 	Interval 	Collected 	Analyses 	 Remarks 

634SB001 	 634SB00101 	Upper 	10/03/96 	See note 
634SB00102 	Lower 

634S8072 	 634SB00201 	Upper 	10/03/96 	See note 
634SB00201 	Lower 

634SB003 	 6345B00301 	Upper 	10/03/96 	See note 
63451300302 	Lower 

Igo106mis ftnin. 

Note: 
SW-846 (metals, VOCs) at DQO Level III. 
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for soil sampling, and miscellaneous procedures used during the field investigation. Also 

discussed are the analytical protocols for sample analyses. Appendix D contains the analytical data 

report for samples collected in Zone G. 

10.3.3 Soil Sampling and Analysis 

The approved final RFl work plan proposed advancing three soil borings within the AOC 634 area 

to detect the presence of any soil contamination from this site. Upper and lower interval soil 

samples were proposed from each boring. Three soil borings were advanced during the field 

investigation, as depicted in Figure 10.3-1. Upper and lower interval soil samples were collected 

from each boring. In accordance with the approved final RFl work plan, soil samples were 

analyzed for metals and VOCs at DQO Level 111. Table 10.3.1 summarizes the AOC 634 soil 

samples and analyses. 

Table 10.3.1 
Zave G 

AOC 634 
Soil Samples and Analyses 

Borinr Snmvle Snmvle Date 

Nore: 
SW-846 (mcIals. VOCs) at DQO Level m. 
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10.3.3.1 Nature of Contamination in Soil 	 1 

Organic compound analytical results for soil are summarized in Table 10.3.2. Inorganic analytical 2 

results for soil are summarized in Table 10.3.3. Table 10.3.4 summarizes all analytes detected 3 

in soil at AOC 634. Appendix D contains a complete analytical data report for all Zone G samples 4 

collected. 	 5 

Volatile Organic Compounds in Soil 	 6 

No VOCs were detected in surface soil at AOC 634. One VOC, carbon disulfide, was detected 7 

at one location in subsurface soil at a concentration far below its SSL. 	 g 

Inorganic Elements in Soil 	 9 

Twenty-one metals were detected in surface soil and with the exception of iron, all were detected 10 

at concentrations below their respective RBC and background. Iron was detected above its surface ii 

soil RBC, however no background was established because iron is considered an essential nutrient. 12 

In subsurface soil, 22 metals were detected at AOC 634. None of the subsurface metal 13 

concentrations exceeded their respective SSLs and/or background concentrations for Zone G 14 

subsurface soil. 	 15 

10.3.4 Fate and Transport Assessment 	 16 

Environmental media sampled as part of the AOC 634 investigation include surface and 17 

subsurface soil. The potential constituent migration pathways investigated for AOC 634 include 18 

the soil-to-groundwater and the soil-to-air pathways. 	 19 

10.3.4.1 Soil-to-Groundwater Cross-Media Transport 	 20 

Table 10.3.5 compares maximum detected organic constituent concentrations in surface soil and 21 

subsurface soil samples to risk-based SSLs considered protective of groundwater. For inorganics, 22 
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10.3.3.1 Nature of Contamination in Soil 

Organic compound analytical results for soil are summarized in Table 10.3.2. Inorganic analytical 

results for soil are summarized in Table 10.3.3. Table 10.3.4 summarizes all analytes detected 

in soil at AOC 634. Appendix D contains a complete analytical data report for all Zone G samples 

collected. 

Volatile Organic Compounds in Soil 

No VOCs were detected in surface soil at AOC 634. One VOC, carbon disulfide, was detected 

at one location in subsurface soil at a concentration far below its SSL. 

Inorganic Elements in Soil 

Twenty-one metals were detected in surface soil and with the exception of iron, all were detected 

at concentrations below their respective RBC and background. Iron was detected above its surface 

soil RBC, however no background was established because iron is considered an essential nutrient. 

In subsurface soil, 22 metals were detected at AOC 634. None of the subsurface metal 

concentrations exceeded their respective SSLs andlor background concentrations for Zone G 

subsurface soil. 

10.3.4 Fate and Transport Assessment 

Environmental media sampled as part of the AOC 634 investigation include surface and 

subsurface soil. The potential constituent migration pathways investigated for AOC 634 include 

the soil-to-groundwater and the soil-to-air pathways. 

10.3.4.1 Soil-to-Groundwater Cross-Media Transport 

Table 10.3.5 compares maximum detected organic constituent concentrations in surface soil and 

subsurface soil samples to risk-based SSLs considered protective of groundwater. For inorganics, 
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Table 10.3.2 
Zone G 

AOC 634 
Organic Compound Analytical Results for Sod 

Number of 
Frequency 	 Range or 	 Mean or 	 Reference 	 Samples 

Sample 	 or 	 Detections 	 Detections 	 Conc. 	 Exceeding 
Parameters 
	

Interval 	 Detection 	 Gigikg) 	 Iiiglicti 	 0.4AM 	 Reference 

Volatile Or  c Compounds (Upper Interval - 3 Samples/Lower Interval - 3 Samples) (V kg) 

Cutup diSugile 
	

upper 	 013 	 ND 	 ND 
	

760000 
Lower 	 113 	 6.00 

	
32000 

Notes: 
1 	= 	Calculated from methods described in USEPA Interim Supplemental Guidance to RAGS: Human Health Risk Assessment, Bulletin 2 (USEPA, I995c) 

Residential RBCs (THQ =0.1) were used as a reference concentration for upper interval samples. Generic soil-to-groundwater SSLs (DAF=20) from the Soil Screening Guidance: 
Technical Background Document (USEPA, 1996b) were used as a reference concentration for lower interval samples 

ND 	= 	Not detected 
NL 	= 	Not listed 
NA 	= 	Not applicable 
(4/4 	= 	Micrograms per kilogram 

10.3.5 

Zone G RCRA Facility Investigation Repon 
NAVBASE Charleston 

Section 10 - Site-Suecific Evaluations 

Table 10.3.2 
Zone G 

AOC 634 
Organic Compound Analytical ReJults for Sail 

Number of 
Mcnn of Reference Ssmolu . . 

Sample of ~kt&oos  ~ k t e c t ~ o n r  cone.' ~ x &  
Parameters Interval Detection @d.dlrp, bdkl W W  Reference 

Note$: 
I = Calculated from memods dexribcd in USEPA Interim SuppIemNd Guidoncc to RAGS: Human Hcdh Risk ArrcssmcN, Bulletin 2 (USEPA. 1995~) 

= Residential RBCs (THQ=O.I) were used as a reference concentration for u p p r  interval samples. Generic soil-fo-gmundwater SSLs (DAF=20) from the Soil Screening Guidance: 
Technical BoctgmwdD~WIV111 (USEPA. l9%b) were used as a reference concenmtion for lower interval samples 

ND = Not detected 
NL = Not listed 
NA = Not applicable 
rrgllrg = Microgram per kilogram 
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Table 10,3.3 
Zone G 

AOC 634 
Inorganic Analytical Results for Soil 

Frequency 	 Range of 	 Mean of 	 Reference 	 Number of 
Sample 	 of 	 Detections 	 Detections 	 Cone.• 	 Samples Exceeding 

Parameters 
	

Interval 	 Detection 	 (mg/kg) 	 (mg/kg) 	 (mg/kg) 	 Reference  

Inorganics (Upper Interval - 3 Samples/Lower Interval - 3 Samples) (mg/kg) 

Aluminum (Al) Upper 313 4930 -5250 5060 7800 0 
Lower 3/3 4950 - 15700 8800 1000000 0 

Antimony (Sb) Upper 0/3 ND ND 3.10 0 
Lower 1/3 0.420 0.420 5 0 

Arsenic (As) Upper 3/3 L70 -4.50 2.77 0.430 3 
Lower 3/3 5,90 - 28.0 14,8 29 0 

Barium (Ba) Upper 3/3 13.5 - 18.5 16.0 550 0 
Lower 3/3 17.6 - 28.3 22.2 1600 0 

Beryllium (Be) Upper 3/3 0.15 - 0.32 0.210 0.15 3 
Lower 3/3 0.52 - 1.2 0.780 63 0 

Cadmium (Cd) Upper 213 0.060 - 0.27 0.165 3.90 0 
Lower 2/3 0.25 - 0.31 0.280 8 0 

Calcium (Ca) Upper 3/3  22800 - 95400 48600 Ni.. NA 
Lower 313 12900 - 104000 63700 NL NA 

Chromium (Cr) Upper 3/3 7.40 - 12.5 9.13 39.0 0 
Lower 3/3 27.2 - 34.3 31.4 1000000 0 

Cobalt (Co) Upper 3/3 1.50 - 3.50 2.33 470 0 
Lower 3/3 1.20 - 6.70 3.13 2000 0 

Copper (Cu) Upper 313 4.60 - 15.2 10.0 27000 0 
Lower 3/3 8.30 - 25.3 15.0 920 0 
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Table 10.3.3 
Zone G 

AOC 634 
Inorganic Analytical Results for Soil 

Frequency Rpnge of Mean of Reference Number of 
Sample of Detcetioos Deledons Cone.* Samples Exceedi i  

Parameters Interval Detection ( W k @  (mg/Lg) (mdW Reference 

Anrimany (Sb) 

Arseluc (As) 

Barium (Ba) 

Beryllium (Be) 

Cadmium (Cd) 

U w r  
Lower 

Wwr 
tower 

UPF~ 
Lower 

U w r  
Lower 

Chromium (Cr) Upper 
Lower 

Cobalt (CO) Upper 
Lower 

Coppr  (Cu) Upper 313 4.60 - 15.2 10.0 27000 o 
Lower 313 8.30 - 25.3 15.0 920 0 
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Parameters 
Sample 
Interval 

Frequency 
of 

Detection 

Table 10.3.3 
Zone G 

AOC 634 
Inorganic Analytical Results for Soil 

Range of 
Detections 

(mg/kg) 

Mean of 
Detections 

(mg/kg) 

Reference 
Conc.* 
(mlIike 

Number of 
Samples Exceeding 

Reference 

Iron (Fe) Upper 3/3 4380 - 5390 4780 2300 3 
Lower 3/3 5450 - 25700 12400 NL NA 

Lead (Pb) Upper 3/3 7.00 - 19.0 11.8 400 0 
Lower 3/3 18.0 - 40.8 26.2 400 0 

Magnesium (Mg) Upper 3/3 653 - 1960 1140 NL NA 
Lower 3/3 2670 - 5410 3750 NL NA 

Manganese (Mn) Upper 3/3 35.6 - 114 65.3 180 0 
Lower 3/3 56.0 - 212 113 1100 0 

Mercury (Hg) Upper 3/3 0.05 - 0.13 0.0767 2.30 
Lower 3/3 0.09 - 0.22 0.167 2.1 

Nickel (Ni) Upper 213 3.60 - 6.60 5.10 160 
Lower 3/3 8.80 - 11.9 10.4 130 0 

Potassium (K) Upper 1/3 375 375 NL 
Lower 3/3 713 -2510 1320 NL NA 

Selenium (Se) Upper 1/3 0.35 0.350 39.0 0 
Lower 3/3 1.20 - 1.90 1.47 5 0 

Silver (Ag) Upper 1/3 2,50 2.50 39.0 0 
Lower 0/3 ND ND 34.0 0 

Sodium (Na) Upper 2/3 603 - 670 637 NL NA 
Lower 3/3 2620 - 7040 4200 NL NA 

Thallium (TI) Upper 0/3 ND ND 0.63 0 
Lower 1/3 0.66 0.660 0.95 0 
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Table 10.3.3 
Zone G 
AOC 634 

Inorganic Annlyllesl Results for Soil 

Frequency Range of Mean of Reference Number of 
Sample of DFteetIom D e t d o m  Conc.* Snmplcs E x m d i  

Pprnmeters Intewd Detedion (mg/kKl (mg/kKl (~a/kKl  Reference 

Iron ( ~ e )  W r  313 4380 - 5390 4780 23~1 3 
W e r  313 5450 - 25700 12400 NL N A 

Lead (Pb) Upper 
Lower 

Magnesium pfg) 

Manganese (Mn) Upper 
Lower 

Mercury Mg) Upper 313 005-0.13 0.0767 2.30 0 
Lower 313 0.W - 0.22 0 167 2 1 0 

Nickel (Ni) Upper 
Lower 

U P P ~  113 
Lower 313 

Selenium (Se) Uppr 
Lower 

Upper 
Lower 

Sodium (Na) Upper 
Lower 
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Table 10.3.3 
Zone G 

AOC 634 
Inorganic Analytical Results for Soil 

Frequency Range of Mean of Reference Number of 
Sample of Detections Detections Conc.* Samples Exceeding 

Parameters Interval Detection (mg/kg) (mg/kg) (mg/kg) Reference 

Vanadium (V) Upper 3/3 9.70 - 12.9 11.7 55.0 0 
Lower 3/3 16.7 - 65.6 33.8 6000 0 

Zinc (Zn) Upper 2/3 33.8. - 55.4 44-0 2300 0 
Lower 3/3 41_9 -98.1 63.9  12000 0 .  

Notes: 
* 	= 	Residential RBCs (THQ=0.1) were used as a reference concentration for upper interval samples. Generic soil-to-groundwater SSLs (DAF=20) from the Soil Screening Guidance: 

Technical Background Document (USEPA, 1996b) were used as a reference concentration for lower interval samples 
ND 	= 	Not detected 
NL 	= 	Not listed 
NA 	= 	Not applicable 
mg/kg 	= 	Milligrams per kilogram 

10.3.8 
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Table 10.3.3 
Zone G 

AOC 634 
Inorganic Analytical Results for Soil 

Frequency Range of Menn of Reference Number of 
Snmple of Detections Dttcetions Cmc.* Snmples Exceedlag 

Pnmmetem Interval Detection (mp/W (mdkg) (mp/W Reference 

V a d i u m  (V) U W ~  313 9.70 - 12.9 11.7 55.0 0 
Lawer 313 16.7 - 65.6 33.8 6WO 0 

Notrr: 
I = Residential RBCs (THQ=O.I) were used as a reference concenwtion for upper interval samples. Generic soil-to-groundwater SSLs (DAF=20) from Ihe Soil Screening Gw'donce: 

Trchnicd Background Do~umcnf (USEPA. 1996b) wen used as a reference concentration for lower interval samples 
ND = Not detected 
NL = Not listed 
N A = Not applicable 
mglkg = Milignms per kilogram 
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Table 10.3.4 
Zone G 

AOC 634 
Analytes Detected in Surface and Subsurface Soil 

Parameters Location 
Surface 

Conc. 

Residential 
RBC* 

(T110=0.1) 
Surface 

Background 
Subsurface 

Conc. 

Soil to 
Groundwater 

SSL' 
(DAF =20) 

Subsurface 
Background 

Volatile Organic Compounds (414/kg) 

Carbon disulfide 63458003 ND 780000 NA 6 32000 NA 

Inorganics (mg/kg) 

Aluminum (Al) 6345E001 5010 7800.0 18706 4950  1000000 23600 
634513002 4930 5740 
6345E1003 5250 15700 

Antimony (5b) 6345B002 ND 3.1 2.89 0.42 5 NL 

Arsenic (As) 634513001 2.1 0.43 17.2' 5.9 29 15.5` 
634513002 4.5 10.4 
634513003 1.7 28 

Barium (Ba) 634SB001 13.5 550.0 109 17.6 1600 64.5 
634513002 15.9 20.8 
6345E003 18.5 28.3 

Beryllium (Be) 6345B001 9.16 0.15 1.20 0.52 63 1.63 
63013002 0.32 0.62 
634E1003 9.15 1.2 

Cadmium (Cd) 634SB001 0.06 3.9 1.07 0.25 8 0.48 
634513002 0.27 0.31 

Calcium (Ca) 6149001 27700 NL NL 104000 NL NL 
63458002 95400 74200 
6349003 22800 12900 

10.3.9 

Zone G RCRA Facility Invesrigarion Repon 
NAVBASE Charleston 

Section 10 - Sire-Specific Evaluations 
Revision: 0 

Table 10.3.4 
Zone G 

AOC 634 
Analytes Deteded in Surface and Subsurface Soil 

Soil to 
Residential Groundwater 

Surface RBC* Surface Subsurface SSL* Subsurface 
Pnrnmeters Loention Conc. (THQ=O.I) Background Conc. (DAF=20) Backg~ound 

Volatile Organic Compounds (udkd 

Cvtao disulfidc 634S8003 ND 78(XMO NA 6 32WO NA 

Antimony (Sb) 634SB002 ND 3.1 2.89 0.42 5 NL 

Barium @a) 

Berylbum (Be) 0.16 0.15 1.63 
0.32 
0.15 

Cadmium (Cd) 
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Table 10.3.4 
Zone G 

AOC 634 
Analytes Detected in Surface and Subsurface Soil 

Parameters Location 
Surface 
Conc. 

Residential 
RBC• 

(THQ=0.1) 
Surface 

Background 
Subsurface 

Conc. 

Soil to 
G round water 

SSL• 
(DAF=20) 

Subsurface 
Background 

Chromium (Cr) 634513001 7.5 39 VI 42.8 27.2 1000000 43.4' 
63458002 12.5 7800 III 32.6 
63458003 7.4 34.3 

Cobalt (Co) 634511001 2 470.0 6.60 1.2 2000 8.14 
634513002 15 1.5 
63458003 3.5 6.7 

Copper (Cu) 634513001 10.2 27000 260 8.3 920 32.6 
634511002 15.2 11.5 
6340003 4.6 25.3 

Iron (Fe) 63458001 4380 2300 NL 6120 NL 1VL 
634513002 5390 5450 
61455003 4570 25700 

Lead(Pb) 634513001 9.5 400.0 181 18 400 66.3 
63458002 19 19.9 
63458003 7 40.8 

Magnesium (Mg) 63455001 653 NL ML 3160 NL NL 
634513002 1960 2670 
634513003 817 5410 

Manganese (Mn) 634511001 35.6 180.0 325 69.8 1100 291 
63455002 114 56 
634513003 46.2 212 
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Table 10.3.4 
Zone G 

AOC 634 
Analytes Dtteeled in Surface m d  Subsurfpce Soil 

Soil to 
Residential Groundwater 

Surface RBC* Surface Subsurface SSL* Subsurface 
brameters Loeation Canc. (THQ=O.I) Background Conc. (DAF=U)) Backgrwnd 

Chromium (Cr) 63438001 7.5 39 VI 42.8 27.2 IOMMX) 43.C 
634SB002 12.5 7800 111 32.6 
63498003 7.4 34.3 

Copper (CU) 

Imn (Fe) 

Lead(Pb) 

Manganese (Mn) 634SB001 35.6 180.0 325 69.8 I100 291 
634SB002 I14 56 
634SBao3 46.2 212 
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Table 10.3.4 
Zone G 

AOC 634 
Analytes Detected in Surface and Subsurface Soil 

Parameters Location 
Surface 

Conc. 

Residential 
BBC' 

(THQ=0.1) 
Surface 

Background 
Subsurface 

Conc. 

Soil to 
Groundwater 

SS' 
(DAF =20) 

Subsurface 
Background 

Mercury (Hg) 634513001 0.05 2.3 1.03 0.22 2.1 0.31 
634S0002 0.13 0.09 
634SB003 0.05 0.19 

Nickel (Ni) 634SB001 ND 160.0 20.6 8.8 130 18.3 
634SB032 6.6 10.6 
634SB003 3.6 11.9 

Potassium (K) 634SB001 ND NI. NI, 713 NL NL 
634SB002 375 735 
634$13003 ND 2510 

Selenium (Se) 634SB001 ND 39.0 1.22 1.3 5 1.26 
634SB032 ND 1.9 
634SB003 0.35 1.2 

Silver (Ag) 634S13001 2.5 39,0 NL ND 34 NL 

Sodium (Na) 634SB001 ND NL NL 2940 NL NL 
634SB002 670 2620 
634513003 603 7040 

Thallium (11) 634SB003 ND 0.63 0.85 0.66 0.95 0.95 

Vanadium (V) 634SB001 9.7 55.0 60.9 16.7 6000 72.5 
634SB032 12.6 19.1 
634513003 12.9 65.6 
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Table 10.3.4 
Zone G 

AOC 634 
Adytes Detected in Surface and Subsurface Soil 

Soil to 
Residential Groundwster 

Surface RBC* Surface Subsurface SSL* Subsurface 
Parameters Loention Conc. CI1IQ-0.1) Background Cone. @AF=20) Background 

MC~CUV (Ha) 634S8001 0.05 2.3 1.03 0.22 Z. t 0.31 
634SECU2 0 13 0.W 
634S8003 0.05 0.19 

Nickel (Ni) 

Potassium (K) 

Sodium (Na) 

Vanadium (V) 634SB001 9.7 55.0 60.9 16.7 6WO 72.5 
634SBWZ 12.6 19.1 
634SBW3 12.9 65.6 
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Table 14.3.4 
Zone G 

AOC 634 
Analytes Detected in Surface and Subsurface Soil 

Soil to 
Residential 	 Groundwater 

	

Surface 	 RBC* 	 Surface 	Subsurface 	 SSL■ 	 Subsurface 
Parameters 	 Location 	Conc. 	(THQ=4.1) 	Background 	Cone. 	 (DAF=24) 	 Background 

Zinc (Zn) 
	

6343E1901 	 33-8 	 2300.0 	 519 	 41.9. 	 12000 	 14S 
634313002 	 55A 	 51.7 
63011003 	 ND 	 98.1 

Notes: 
a 	= 	Background value for non-clay samples 
* 	= 	Residential RBCs (THQ =0.1) were used as a reference concentration for upper interval samples. Generic soil-to-groundwater SSLs (DAF=20) from the Soil Screening Guidance: 

Technical Background Document (USEPA, I996b) were used as a reference concentration for lower interval samples 
1 	= 	Calculated from methods described in USEPA Interim Supplemental Guidance to RAGS: Human Health Risk Assessment, Bulletin 2 (USEPA, 1995c) 
ND 	= 	Not detected 
NT 	= 	Not taken 
NL 	= 	Not listed 
NA 	= 	Not applicable 
Bolded concentrations exceed both the reference concentration (RBC or SSL) and the zone background 
All background values for Zone G are based on twice the means of the grid sample concentrations 
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Tabk 10.3.4 
Zone G 

AOC 634 
A d y t e s  Detected Ln Surfnee and Subsurface Soil 

Soil to 
Residential Groundwater 

Surface RBC* Surface Subsurface SSL' Subsvrfacc 
Lacntiw Cone. WQ=O.l) Cow. (DAF= 20) B x w  

Norcr 
a = Backgmund value for mn-clay samples 

= Residential RBCs (THQ-0.1) were used as n reference wncentrntian for upper interval mmplcs. Generic soil-to-groundwater SSLs (DAF=U)) from the Soil Screening Guidoncc: 
Technical B a c k g r d  Docwnrnf (USEPA. 19%b) were used as a reference wncentration for lower interval samples 

1 = Calculated from methods described in USEPA Interim Srrpplcmnfal Gw'dmcc ro RAGS: H u m  H e a h  Risk AsscssmN, Bulletin 2 (USEPA, 1995~) 
ND = Not defccrcd 
NT = Not taken 
NL = Not listed 
N A = Not applicable 
Bolded concenontions exceed both the reference concentration (RBC or SSL) and the zone background 
All background values for Zone G arc h c d  on twice the means of the grid sample concentrations 



Table 10.3.5 
Chemicals Detected in Surface Soil, Subsurface Soil, and Shallow Groundwater 
Comparison to SSLs, Tap Water R.BCs, Saltwater Surface Water Chronic Screening Levels, and Background Concentrations 
NAVBASE Charleston, Zone G• AOC 634 

Charleston, South Carolina 

Parameter 

Max. Concentration 

Surface Subsurface 

Soil 	Soil 

Max. Concentration 

Shallow 	Deep 
GW 	GW 

Screening Concentration * 
Soil to 	 Saltwater 

GW 	Tap Water Surf. Wtr. 
SSL 	RBC 	Chronic 

Soil 	Water 

Units Units 

Ground- 
Water 

Leaching Migration 
Potential 	Concern 

Surface 

Water 

Migration 
Concern 

Volatile Organic Compounds 

Carbon disulfide ND 6 NA NA 32000 1000 NA ucom um, NO NO NO 

Inorganic Compounds 
Aluminum 5250 15700 NA NA 1000000 37000 NA MG/KG ucili, NO NO NO 

Antimony ND 0.42 NA NA 5 15 NA mcditc uca NO NO NO 

Arsenic 4.5 28 NA NA 29 17.8 36 MG/KG uca NO NO NO 

Barium 18.5 28.3 NA NA 1600 2600 NA MG/KG UM. NO NO NO 

Beryllium 0.32 1.2 NA NA 63 0.016 NA MGIKG UM. NO NO NO 

Cadmium 0.27 0.31 NA NA 8 18 9.3 MG/KG uupt. NO NO NO 
Chromium (total) 12.5 34.3 NA NA 1000000 180 50 MG/KG trupt. NO NO NO 

Cobalt 3.5 6.7 NA NA 2000 2200 NA MG/KG ucal NO NO NO 
Copper 15.2 25.3 NA NA 920 130000 8.33 MG/KG um. NO NO NO 
Lead 19 40.8 NA NA 400 15 8.5 MG'KG IJGIL NO NO NO 
Manganese 114 212 NA NA 1100 2906 NA MG,KG UM, NO NO NO 
Mercury 0.13 0.22 NA NA 2.1 11 0.025 MG/KG uca. NO NO NO 
Nickel 6.6 11.9 NA NA 130 730 21.7 mom mt. NO NO NO 
Selenium 0.35 1.9 NA NA 5 180 71 WAG UG/L NO NO NO 
Silver 2.5 ND NA NA 34 180 2.9 meow ucat, NO NO NO 
Thallium ND 0.66 NA NA 0.95 2.9 21.3 MG/KG ucili. NO NO NO 
Vanadium 12.9 65.6 NA NA 6000 260 NA hicocc LIG& NO NO NO 
Zinc 55.4 98.1 NA NA 12000 11000 86 munto ucili, NO NO NO 

* Screening Concentrations: 

Soil to GW - Generic SSLs based on DAF = 20, from 1996 Soil Screening Guidance or calculated using values from Table 6.4 

Tap Water RBC - From EPA Region III Risk-Based Concentration Table, October 22, 1997 

Salt Water Surface Water Chronic - From EPA Supplemental Guidance to RAGS: Region IV Bulletins, Ecological Risk Assessment, November, 1995; Table 2 
For inorganics, the value shown is the greater of the relevant screening value or the corresponding background value. 

NA - Not available/Not applicable 

ND - Not detected 
RBC - Risk based concentration 
SSL - Soil screening level 
MG/KG - Milligrams per kilogram 

NG/KG - Nanograms per kilogram 
PG/L - Picograms per liter 
UG/KG - Micrograms per kilogram 
UG/L - Micrograms per liter 

Table 103.5 
Chemicals Dctsmd in Surface Soil, Subsurface Soil, and Shallow Groundwater 
Compsrison to SSLs. Tap Water RBCs, Saltwater Surface Water Chronic S e w i n g  Levels, and Background Concentrations 
NAVBASE Charleston. Zone G' AOC 634 
Charleston, South Carolina 

Vol8tile Organic Compaunds 
arban disulfide 

Inorganic Compounds 

29 17.8 

63 0.016 

NO NO 
NO NO 
NO NO 

Screening Concentrations: 
Soil to GW - Generic SSLs based on DAF = 20, from 1996 Soil Screening Guidance or calculated using values from Table 6.4 
Tap Water RBC - Fmm EPA Region 111 Risk-Based Concentration Table. October 22, 1997 
Salt Water Surface Water Chronic - From EPA Supplemental Guidance to RAGS: Region I V  Bulletins, Ecological Risk Assessment, November, 1995; Table 2 

For inorganicr, the value shown is the p t e r  of the relevant screening value or the corresponding background value. 

NA - Not availableiNot applicable 
ND - Not detected 
RBC -Risk based concentration 
SSL - Soil screening level 
MGKG - Milligrams per kilogram 
NGKG - Nanograms per kilogram 
PGL - Picograms per liter 
UGKG - Micrograms per kilogram 
UGR. -Micrograms per liter 
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maximum concentrations in soil are compared to the greater of (a) risk-based soil screening levels, i 

or (b) background concentrations for subsurface soil. To provide a conservative screen, generic 2 

soil screening levels are used; leachate entering the aquifer is assumed to be diluted by a ratio of 3 

20:1, with no attenuation of constituents in soil (DAF=20). 	 4 

No inorganic parameters or organic compounds were detected in site soil above applicable SSLs. 5 

Consequently, no significant residual mass remains onsite which poses a threat to groundwater 6 

quality. Due to the absence of any analytes present above SSLs, this pathway is invalid for this 7 

site. 	 s 

10.3.4.2 Soil-to-Air Cross-Media Transport 	 9 

No VOCs were detected in the surficial soil samples. As a result, the soil-to-air migration 10 

pathway is not valid at AOC 634. 	 1 i 

10.3.4.3 Fate and Transport Summary 	 12 

Environmental media samples at AOC 634 included surface and subsurface soil. While a number 13 

of parameters were detected in these samples, none were present at concentrations above their 14 

applicable SSLs. As a result, the soil-to-groundwater pathway is considered invalid at this site. 15 

No VOCs were detcted above their applicable soil-to-air volatilization concentrations, and 16 

therefore this pathway is considered invalid. 	 17 

10.3.5 	Human Health Risk Assessment 	 18 

10.3.5.1 Site Background and Investigative Approach 	 19 

AOC 634 is a former flammable materials storage facility, located at Building 1814. Materials 20 

stored at this site include paint and flammable materials. 	 21 
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maximum concentrations in soil are compared to the greater of (a) risk-based soil screening levels, 1 

or @) background concentrations for subsurface soil. To provide a conservative screen, generic 2 

soil screening levels are used; leachate entering the aquifer is assumed to be diluted by a ratio of 3 

20: 1,  with no attenuation of constituents in soil @AF=20). 4 

No inorganic parameters or organic compounds were detected in site soil above applicable SSLs. 5 

Consequently, no significant residual mass remains onsite which poses a threat to groundwater 6 

quality. Due to the absence of any analytes present above SSLs, this pathway is invalid for this 7 

site. 8 

10.3.4.2 Soil-to-Air Cross-Media Transport 9 

No VOCs were detected in the surficial soil samples. As a result, the soil-to-air migration lo  

pathway is not valid at AOC 634. 1 1  

10.3.4.3 Fate and Transport Summary 12 

Environmental media samples at AOC 634 included surface and subsurface soil. While a number 13 

of parameters were detected in these samples, none were present at concentrations above their 14 

applicable SSLs. As a result, the soil-to-groundwater pathway is considered invalid at this site. 1s 

No VOCs were detcted above their applicable soil-to-air volatilization concentrations, and I6 

therefore this pathway is considered invalid. 17 

10.3.5 Human Health Risk Assessment 18 

10.3.5.1 Site Background and investigative Approach 19 

AOC 634 is a former flammable materials storage facility, located at Building 1814. Materials 20 

stored at this site include paint and flammable materials. 2 1  
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During the CSI, a total of three soil borings were advanced to identify potential impacts resulting 

from the activities listed above. Surface soil samples from all three boring locations were used 2 

to quantitatively assess the direct contact soil exposure pathways. Subsurface soil detections were 3 

addressed in the previous section, Fate and Transport Assessment. Section 10.3.3 provides a 4 

summary of the sampling effort for AOC 634 soil. 	 5 

10.3.5.2 COPC Identification 	 6 

Based on the screening comparisons described in Section 7 of this RFI and presented in 7 

Table 10.3.6. No COPCs were identified in surface soil. Arsenic and beryllium were detected 

in surface soil samples at concentrations exceeding their RBCs but lower than their background 9 

concentrations. As a result, arsenic and beryllium were eliminated as COPCs based on 10 

comparison to their background concentrations. Wilcoxon rank sum test analysis confirmed that 11 

site concentrations of arsenic and beryllium were consistent with their background concentrations. 12 

10.3.5.3 Risk Uncertainty 	 13 

COPC Selection 	 14 

A conservative screening process was used to identify COPCs for AOC 634. The potential for is 

eliminating CPSSs with the potential for cumulative HI greater than one was addressed for 16 

noncarcinogens through the use of RBCs that were reduced one order of magnitude. For 17 

carcinogens the RBCs are based on a conservative target risk of 1E-06. Use of conservative RBCs 18 

in combination with the use of maximum detected concentrations minimizes the likelihood of a 19 
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During the CSI, a total of three soil borings were advanced to identify potential impacts resulting I 

from the activities listed above. Surface soil samples from all three boring locations were used z 

to quantitatively assess the direct contact soil exposure pathways. Subsurface soil detections were 3 

addressed in the previous section. Fate and Transport Assessment. Section 10.3.3 provides a 4 

summary of the sampling effort for AOC 634 soil. 5 

10.3.5.2 COPC Identification 6 

Based on the screening comparisons described in Section 7 of this RFI and presented in 7 

Table 10.3.6. No COPCs were identified in surface soil. Arsenic and beryllium were detected 8 

in surface soil samples at concentrations exceeding their RBCs but lower than their background 9 

concentrations. As a result, arsenic and beryllium were eliminated as COPCs based on l o  

comparison to their background concentrations. Wilcoxon rank sum test analysis confumed that I I  

site concentrations of arsenic and beryllium were consistent with their background concentrations. 12 

10.3.5.3 Risk Uncertainty 13 

COPC Selection 14 

A conservative screening process was used to identify COPCs for AOC 634. The potential for IS 

eliminating CPSSs with the potential for cumulative HI greater than one was addressed for 16 

noncarcinogens through the use of RBCs that were reduced one order of magnitude. For 17 

carcinogens the RBCs are based on a conservative target risk of 1E-06. Use of conservative RBCs 18 

in combination with the use of maximum detected concentrations minimizes the likelihood of a 19 



Table 10.3.6 
Chemicals Present in Site Samples 
AOC 634 - Surface Soil 
NAVBASE - Charleston, Zone G 
Charleston, South Carolina 

Parameter 

Frequency 
of 

Detection 

Range 
of 

Detection 

Average 
Detected 

Conc. 

Range 
of 

SQL 

Screening Concentrations 

RBC 	Reference Units 

Number 
Exceeding 
RBC Bkgd 

Inorganics 
Aluminum (Al) 3 3 4930 5250 5063 NA NA 7800 18700 MG/KG 
Arsenic (As) 3 3 1.7 4.5 2.8 NA NA 0.43 17.2 MG/KG 3 
Barium (Ba) 3 3 13.5 18.5 16.0 NA NA 550 109 MG/KG 
Beryllium (Be) 3 3 0.15 0.32 0.21 NA NA 0.15 1.2 MG/KG 3 
Cadmium (Cd) 2 3 0.08 0.27 0.17 0.04 0.04 3.9 1.07 MG/KG 
Calcium (Ca) N 3 3 22800 95400 48633 NA NA NA NA MG/KG 
Chromium (Cr) 3 3 7.4 12.5 9.1 NA NA 39 42.8 MG/KG 
Cobalt (Co) 3 3 1.5 3.5 2.3 NA NA 470 6.6 MG/KG 
Copper (Cu) 3 3 4.6 15.2 10.0 NA NA 27000 260 MG/KG 
iron (Fe) N 3 3 4380 5390 4780 NA NA NA NA MG/KG 
Lead (Pb) 3 3 7 19 11.8 NA NA 400 181 MG/KG 
Magnesium (Mg) N 3 3 653 1960 1143 NA NA NA NA MG/KG 
Manganese (Mn) 3 3 35.6 114 65.3 NA NA 180 325 MG/KG 
Mercury (Hg) 3 3 0.05 0.13 0.077 NA NA 2.3 1.03 MG/KG 
Nickel (Ni) 2 3 3.6 6.6 5.1 3.3 3.3 160 20.8 MG/KG 
Potassium (K) N 1 3 375 375 375 223 225 NA NA MG/KG 
Selenium (Se) 1 3 0.35 0.35 0.35 0.34 0.35 39 1.22 MG/KG 
Silver (Ag) 1 3 2.5 2.5 2.5 0.21 0.22 39 NA MG/KG 
Sodium (Na) N 2 3 603 670 637 388 386 NA NA MG/KG 
Vanadium (V) 3 3 9.7 12.9 11.7 NA NA 55 60.9 MG/KG 
Zinc (Zn) 2 3 33.8 55.4 44.6 11.8 11.8 2300 519 MG/KG 

N - Essential nutrient 
SQL - Sample quantitation limit 
MG/KG - milligram per kilogram 
NA - Not applicable 

-.. .- 
Chemluls Present In Sne Samples 
AOC 634 - Surface Sol1 
NAVBASE - Charleston. Zone G 
Charleston. South Carolina 

N - Essential nutrient 
SQL - Sample quantitation limit 
MWKG - milligram per kilcgram 
NA - Not applicable 

Nickel (Ni) 
Potassium (K) N 
Selenium (Se) 
Silver (Ag) 
Sodium (Na) N 
Vanadium (V) 
Zinc (Zn) 

2 3 
1 3 
1 3 
1 3 
2 3 
3 3 
2 3 

3.6 6.6 5.1 
375 375 375 

0.35 0.35 0.35 
2.5 2.5 2.5 
603 670 637 
9.7 12.9 11.7 

33.8 55.4 44.6 

3.3 3.3 
223 225 
0.34 0.35 
0.21 0.22 
388 386 
NA NA 

11.8 11.8 

160 20.6 
NA NA 
39 1.22 
39 NA 
NA NA 
55 60.9 

2300 519 

MGKG 
MGKG 
MGlKG 
MGKG 
MGKG 
MGKG 
MGKG 
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significant contribution to risk/hazard based on eliminated CPSSs. Of the CPSSs screened and 1 

eliminated from formal assessment, none was reported at a concentration close to its RBC (e.g. 2 

within 10% of its RBC). Arsenic and beryllium were detected at concentrations exceeding their 3 

RBCs and were not considered COPCs based on a direct comparison of their maximum 4 

concentrations to their background concentrations. Wilcoxon rank sum test analysis confirmed 5 

that site concentrations of arsenic and beryllium were consistent with their background 6 

concentrations. 

10.3.5.4 Risk Sununary 	 8 

Surface soil data were screened according to the risk-based screening evaluation presented in 9 

Section 7 of this RFI. As a result of conservative risk-based screening, no surface soil COPCs 10 

were identified for AOC 634. 	 11 

10.3.6 	Corrective Measures Considerations 	 12 

Based on the analytical results and the human health risk assessment for AOC 634, no COPCs or 13 

COCs have been identified. Arsenic and beryllium were detected in surface soil samples at 14 

concentrations exceeding their RBCs but lower than their background concentrations. As a result, 15 

arsenic and beryllium were eliminated as COPCs based on comparison to their background 16 

concentrations. 	 17 

To determine the leaching potential of contaminants from the subsurface soil media to 18 

groundwater, contaminant concentrations in subsurface soil were compared against generic SSLs 19 

based on a DAF of 20. This comparison did not indicate contaminant concentrations above the 20 

SSLs, therefore there exists no leaching potential at AOC 634. For further information regarding 21 

the subsurface soil detections refer to Section 10.3.4, Fate and Transport Assessment. 	22 
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significant contribution to risWhazard based on eliminated CPSSs. Of the CPSSs screened and I 

eliminated from formal assessment, none was reported at a concentration close to its RBC (e.g. 2 

within 10% of its RBC). Arsenic and beryllium were detected at concentrations exceeding their 3 

RBCs and were not considered COPCs based on a direct comparison of their maximum 4 

concentrations to their background concentrations. Wilcoxon rank sum test analysis confirmed s 

that site concentrations of arsenic and beryllium were consistent with their background 6 

concentrations. 7 

10.3.5.4 Risk summary 8 

Surface soil data were screened according to the risk-based screening evaluation presented in 9 

Section 7 of this RFI. As a result of conservative risk-based screening, no surface soil COPCs lo 

were identified for AOC 634. I I  

10.3.6 Corrective Measures Considerations 12 

Based on the analytical results and the human health risk assessment for AOC 634, no COPCs or 13 

COCs have been identified. Arsenic and beryllium were detected in surface soil samples at 14 

concentrations exceeding their RBCs but lower than their background concentrations. As a result, 15 

arsenic and beryllium were eliminated as COPCs based on comparison to their background 16 

concentrations. 17 

To determine the leaching potential of contaminants from the subsurface soil media to 18 

groundwater, contaminant concentrations in subsurface soil were compared against generic SSLs 19 

based on a DAF of 20. This comparison did not indicate contaminant concentrations above the 20 

SSLs, therefore there exists no leaching potential at AOC 634. For further information regarding 21 

the subsurface soil detections refer to Section 10.3.4, Fate and Transport Assessment. 22 
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10.4 AOC 638, Former Torpedo Workshop, Building 132 	 1  

A CSI site, AOC 638 is the former torpedo workshop at Building 132, which was used from 1944 2 

until 1991. Building 132 is on the northeast corner of the intersection of Brumby Street and 3 

Hobson Avenue. From 1991 to 1995, the building was used by the Public Works Department for 4 

equipment and parts storage. The building is currently vacant. 	 5 

10.4.1 Site Geology and Hydrogeology 	 6 

The soil boring and groundwater monitoring well locations associated with the AOC 638 CSI are 7 

shown in Figure 10.4-1. Appendix A contains the boring logs and the monitoring well s 

construction diagrams for the wells installed at AOC 638. Based on one monitoring well boring 9 

advanced at the site, the general stratigraphy at AOC 638 consists of organic silty clay overlying 10 

silty sand and sandy silt to a depth of 12 ft bgs. The silty sand represents the Qs unit. A sample 

was collected for grain size analysis from the Qm interval. This sample exhibited a grain size 12 

distribution of 4% sand, 37% silt, and 59% clay. The silty clay extends to a depth of 13 

approximately 8 ft bgs. The silty sand and sandy silt extends to the total depth of 12.4 ft bgs. 	14 

The groundwater elevation at AOC 638 is approximately 4.0 ft msl. Figures 10.4-2 and 10.4-3 15 

depict the shallow groundwater potentiometric surface and inferred flow direction at low- and 16 

high-tide respectively. Minor differences in the static water levels and the overall flow pattern at 17 

the AOC 638 area were observed between high and low-tide. No slug tests were run within the 18 

AOC 638 area, therefore, no horizontal hydraulic conductivity was calculated. The low-tide 19 

horizontal hydraulic gradient, based on Figure 10.4-2 is 9.5E-03 to the southwest. The flow 20 

velocity at low-tide is approximately 8.8E-02 ft/day. The high-tide horizontal hydraulic gradient 21 

based on Figure 10.4-3 is 4.0E-02. Shallow groundwater flow velocity at high-tide is 22 

approximately 3.7E-01 ft/day to the south-southwest. 	 23 

10.4.1 

Zone G RCRA Facility Investigation Repon 
NAVBASE Charleston 

Section 10 - Site-Specific EvaMom 
Revision: 0 

10.4 AOC 638, Former Torpedo Workshop, Building 132 

A CSI site, AOC 638 is the former torpedo workshop at Building 132, which was used from 1944 

until 1991. Building 132 is on the northeast corner of the intersection of Brumby Street and 

Hobson Avenue. From 1991 to 1995, the building was used by the Public Works Department for 

equipment and parts storage. The building is currently vacant. 

10.4.1 Site Geology and Hydrogeology 

The soil boring and groundwater monitoring well locations associated with the AOC 638 CSI are 

shown in Figure 10.4-1. Appendix A contains the boring logs and the monitoring well 

construction diagrams for the wells installed at AOC 638. Based on one monitoring well boring 

advanced at the site, the general stratigraphy at AOC 638 consists of organic silty clay overlying 

silty sand and sandy silt to a depth of 12 ft bgs. The silty sand represents the Qs unit. A sample 

was collected for grain size analysis from the Qm interval, This sample exhibited a grain size 

distribution of 4% sand, 37% silt, and 59% clay. The silty clay extends to a depth of 

approximately 8 ft bgs. The silty sand and sandy silt extends to the total depth of 12.4 ft bgs. 

The groundwater elevation at AOC 638 is approximately 4.0 ft msl. Figures 10.4-2 and 10.4-3 

depict the shallow groundwater potentiometric surface and inferred flow direction at low- and 

high-tide respectively. Minor differences in the static water levels and the overall flow pattern at 

the AOC 638 area were observed between high and low-tide. No slug tests were run witbin the 

AOC 638 area, therefore, no horizontal hydraulic conductivity was calculated. The low-tide 

horizontal hydraulic gradient, based on Figure 10.4-2 is 9.5E-03 to the southwest. The flow 

velocity at low-tide is approximately 8.8E-02 Wday. The high-tide horizontal hydraulic gradient 

based on Figure 10.4-3 is 4.OE-02. Shallow groundwater flow velocity at high-tide is 

approximately 3.7E-01 Wday to the south-southwest. 
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10.4.2 Field Investigation Approach 

The objective of the field investigation at AOC 638 was to: (1) confirm the presence or absence 2 

of contamination in the site area; (2) delineate any contamination found; and (3) provide sufficient 3 

data to support a detailed evaluation of treatment alternatives, if required. Media sampled within 4 

the investigation area included soil and groundwater. Section 3 of this report details the methods 5 

used during the field investigation. Included in this section are descriptions of the hand-auger 6 

procedures used for soil sampling; groundwater sampling procedures; and miscellaneous 7 

procedures used during the field investigation. Also discussed are the analytical protocols for 8 

sample analyzes. Appendix D contains the analytical data report for samples collected in Zone G. 9 

10.4.3 Soil Sampling and Analyzes 	 10 

The approved final RFI work plan proposed advancing four soil borings within the AOC 638 area 11 

to detect the presence of any soil contamination from this site. Upper and lower interval soil 12 

samples were proposed from each boring. During the field investigation, four soil borings were 13 

advanced, as depicted in Figure 10.4-1. Three borings included both upper and lower sampling 14 

intervals, while one boring included the upper interval only. One lower interval sample was not 15 

collected due to obstructions in the borehole. In accordance with the approved final RFI work 16 

plan, soil samples were analyzed for metals, pesticides/PCBs, SVOCs, and VOCs at DQO 17 

Level III. One sample was also analyzed for cyanide. In addition, one upper interval duplicate 18 

soil sample was collected for Appendix IX analyzes at DQO Level IV. Table 10.4.1 summarizes 19 

the AOC 638 soil samples and analyses. 	 20 

10.4.3.1 Nature of Contamination in Soil 	 21 

Organic compound analytical results for soil are summarized in Table 10.4.2. Inorganic analytical 22 

results for soil are summarized in Table 10.4.3. Table 10.4.4 summarizes all analytes detected 23 

in soil at AOC 638. Appendix D contains a complete analytical data report for all Zone G samples 24 

collected. 	 25 

10.4.5 

Zone G RCRQ Facility Investigation Report 
NA VBASE Charleston 

Section 10 - Site-Specific Evalrcanrcanons 
Revision: 0 

10.4.2 Field Investigation Approach 

The objective of the field investigation at AOC 638 was to: (1) c o n f m  the presence or absence 

of contamination in the site area; (2) delineate any contamination found; and (3) provide sufficient 

data to support a detailed evaluation of treatment alternatives, if required. Media sampled within 

the investigation area included soil and groundwater. Section 3 of this report details the methods 

used during the field investigation. Included in this section are descriptions of the hand-auger 

procedures used for soil sampling; groundwater sampling procedures; and miscellaneous 

procedures used during the field investigation. Also discussed are the analytical protocols for 

sample analyzes. Appendix D contains the analytical data report for samgles collected in Zone G. 

10.4.3 Soil Sampling and Analyzes 

The approved final RFI work plan proposed advancing four soil borings within the AOC 638 area 

to detect the presence of any soil contamination from this site. Upper and lower interval soil 

samples were proposed from each boring. During the field investigation, four soil borings were 

advanced, as depicted in Figure 10.4-1. Three borings included both upper and lower sampling 

intervals, while one boring included the upper interval only. One lower interval sample was not 

collected due to obstructions in the borehole. In accordance with the approved final RF1 work 

plan, soil samples were analyzed for metals, pesticidesIPCBs, SVOCs, and VOCs at DQO 

Level III. One sample was also analyzed for cyanide. In addition, one upper interval duplicate 

soil sample was collected for Appendix IX analyzes at DQO Level IV. Table 10.4.1 summarizes 

the AOC 638 soil samples and analyses. 

10.4.3.1 Nature of contamination in Soil 

Organic compound analytical results for soil are summarized in Table 10.4.2. Inorganic analytical 

results for soil are summarized in Table 10.4.3. Table 10.4.4 summarizes all anaiytes detected 

in soil at AOC 638, Appendix D contains a complete analytical data report for all Zone G samples 

collected. 
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Table 10.4.1 
Zone G 

AOC 638 
Soil Samples and Analyzes 

Boring 
Location 

Sample 
Identifier 

Sample 
Interval 

Date 
Collected Analyzes Remarks 

.63858901.: 638SB00101 :Upper:. 9/19196. • Note 1 kyartido-• 
638CB00101* Note 2 *Duplicate sample 
63851100102 tower. 

638513002 6385800201 Upper 9119/96 Note 1 Lower interval not sampled 
due to obstruction 

.03.8s.13003;: 1 Upper 1119m.:: 14616]:1] 
6385E400302 Lower 

63858004 638SB00401 Upper 9/19/96 Note 1 
638SB00402 Lower 

Notes: 
I 	= 	SW-846 (metals, pesticides/PCBs, SVOCs, VOCs) at DQO Level ID 
2 	= 	Appendix IX suite: Appendix IX (pesticides/PCBs, herbicides, SVOCs, VOCs); SW-846 (metals, dioxins, OP-pesticides); cyanide; 

hex-chrome at DQO Level IV 
Duplicate sample 

10.4.6 

Zone G RCRA FaciliCy Investigm'on Report 
NA VBASE Charleston 

Section 10 - Site-Specific E v a M o m  

Table 10.4.1 
Zone G 
AOC 638 

Soil Samplrs aud haiyxcs 

Boring Snm~le Samde Dnte 
h t i &  ldeatifier 1 n t e h  Collected AaPlyz€s Remarks 

538SBl)t)l 638SWlO1 UWr 9/19t96 Nbtt 1 EcynnMe 
t53~~~00101* Motc 2 *Duplicate sample 
638SB00 102 Low 

638SBWZ 638SBOMOI Upper 911 9/96 Not0 1 Lower interval not sampled 
due to obstruction 

638SB004 638SB00401 Upper 91 19/96 Note 1 
638SB00402 Lower 

Notes: 
I = SW-846 (metals, pesticidedPCBs. SVOCs, VOCs) at DQO Level 111 
2 = Appendix IX suite: Apperdix M (pesticideslPCBs, herbicides, SVOCs, VOCs); SW-846 (metals, dioxins, OP-pesticides); cyanide; 

hex-chrome at DQO Level IV 
* = Duplicate sunple 
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Table 10.4.2 
Zone G 

AOC 638 
Organic Compound Analytical Results for Soil 

Parameters 
Sample 
Interval 

Frequency 
of 

Detection 

Range of 
Detections 
(Peke 

Mean of 
Detections 

(pg/kg) 

Reference.  
Conc. 
(pg/kg) 

Number of 
Samples 

Exceeding 
Reference 

Volatile Organic Compounds (Upper Interval - 4 Samples plus 1 Duplicate Sample/Lower Interval - 3 Samples) (.4g/kg) 

Acetone Upper 0/4 ND ND 780000 0 
Lower 113 120 120 16000 0 

Carbon disulfide Upper 0/4 ND ND 780000 0 
Lower 1/3 2.00 2.00 32000 0 

Methylene chloride Upper 0/4 ND ND 85000 0 
Lower 1/3 10.0 10.0 20 0 

Trichioroethene Upper 0/4 ND ND 58000 0 
Lower 1/3 3.00 3.00 60 0 

Semivolatile Organic Compounds (Upper Interval - 4 Samples plus 1 Duplicate Sample/Lower Interval - 3 Samples) (Ag/kg) 

BEQs11  Upper 3/4 0.460 - 220.09 903  88 1 
Lower 0/0 NA NA NA NA 

Benzo(a)anthracene Upper 1/4 99.0 99.0 880 0 
Lower 3/3 93.0 - 210 134 2000 0 

Benzo(b)fluoranthene Upper 1/4 185 185 880 0 
LoWer .  2/3 92.0- 1.80 136 5000 0 

Benzo(k)fluoranthene Upper 3/4 46.0 - 150 91.7 8800 
Lower 3/3 120 - 140 133 49000 

Benzti0OPYrene 214 49.0 - 130 89.5 88 1 
Lower 213 130 130 8000 
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Table 10.4.2 
Zone G 

AOC 638 
Organic Compound Analytical Results for Soil 

Parameters 
Sample 
Interval 

Frequency 
of 

Detection 

Range of 
Detections 
64/1%) 

Mean of 
Detections 

(gig/kg) 

Reference 
Conc. 
(k 114) 

Number of 
Samples 

Exceeding 
Reference 

Chrysene Upper 2/4 56.0 - 190 123 88000 0 
Lower 3/3 110 - 220 180 160000 0 

Dibenz(s.h)anthracene Upper 1/4 48.0 48.0 88 0 
Lower 0/3 ND ND 2000 0 

In& no(1,2,3-r..d)py rene Upper 1/4 120 120 880 0 
Lower 2/3 60.0 - 74.0 67.0 14000 0 

Anthracene Upper 0/4 NI) ND 2300000 
Lower 1/3 100 100 12000000 

flenzo(g ,h,i)perylene Upper 2/4 39.0 - 114 76.5 230000 0 
Lower 1/3 140 140 4.66E08 0 

Di- n-octyl phthalate Upper 0/4 NI) ND 160000 
Lower 1/3 130 130 10000010 0 

bis(2-EthyLhexy0phthalate Upper 0/4 ND ND 46000 0 
Lower 1/3 700 700 3600000 0 

F1uoranthene Upper 2/4 50.0 - 205 128 310000 0 
Lower 3/3 140 - 850 397 4300000 0 

2-Methylnaphthalene Upper 1/4 42.0 42.0 310000 0 
Lower 0/3 ND ND 126000 0 

Phenanthrene Upper 1/4 114 114 230000 0 
Lower 1/3 280 280 1380000 
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Table 10.4/ 
Zone G 

AOC 638 
Organic Compound Analytical Results for Soil 

Parameters 
Sample 
Interval 

Frequency 
of 

Detection 

Range of 
Detections 

(118/4) 

Mean of 
Detections 

(Mg/kg) 

Reference 
Conc. 
(Ante 

Number of 
Samples 

Exceeding 
Reference 

Pyrene Upper 2/4 52.0 - 215 134 230000 0 
Lower 313 150 - 780 403 4200000 0 

Pesticides and PCBs (Upper Interval - 4 Samples plus 1 Duplicate Sample/Lower Interval - 3 Samples) 14/kg) 

alpha-Chlordane Upper 214 1.90 - 9.45 5.68 1800 0 
Lower 013 ND ND 10000 0 

gamma-Chlordane Upper 214 3.60 - 40.5 22.I 1800 0 
Lower 0/3 ND ND 10000 0 

4,4'DDD Upper 2/4 6.60 - 35.5 21.1 2700 0 
Lower 1/3 19.0 19.0 16000 0 

4,4'-DDE Upper 214 11.0 - 76,0 43.5 1900 0 
Lower 1/3 3&O 38.0 54000 0 

4,4'-DDT Upper 2/4 6.00 - 15.0 10.5 1900 0 
Lower 0/3 ND ND 32000 0 

Heptachlor epoxide Upper 1/4 2.8 2,8 70 0 
Lower 0/3 ND ND 700 0 

Methoxychlor Upper 114 110 110 39000 0 
Lower 013 ND ND 160000 0 

Dioxins (Upper Interval - I Duplicate Sample) (ng/kg) 

Dioxin(2,3,7,8-TC1]D TEQ)I  Upper 1/1 0.3205 0.3205 1000 
Lower 0/0 NA NA 	1900 
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Notes: 
1 	= 	Calculated from methods described in USEPA Interim Supplemental Guidance to RAGS: Human Health Risk Assessment, Bulletin 2 (USEPA, 1995c) 
* 	= 	Residential RBCs (THQ=0.1) were used as a reference concentration for upper interval samples. Generic soil-to-groundwater SSLs (DAF=20) from the Soil Screening Guidance: 

Technical Background Document (USEPA, 1996b) were used as a reference concentration for lower interval samples 
ND 	= 	Not detected 
NL 	= 	Not listed 
NA 	 Not applicable 
ag/kg 	= 	Micrograms per kilogram 
ng/kg 	= 	Nanograms per kilogram 
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Table 10.4.3 
Zone G 

AOC 638 
Inorganic Analytical Results for Soil 

Parameters 

Range 	 Mean 	 Number of 
Frequency 	 of 	 of 	 Referenceoc 	 Samples 

Detections 	
cn 

Sample 	 of 	 Detections 	 Exceeding 
Interval 	Detection 	 (mg/kg) 	 (mg/kg) 	 (mg/kg) 	 Reference 

Inorganics (Upper Interval - 4 Samples plus 1 Duplicate Samples/Lower Interval - 3 Samples) (mg/kg) 

Aluminum (Al) Upper 414 5660 - 9400 6995 7800 
Lower 3/3 12900 - 50900 19700 1000000 0 

Arsenic (As) Upper 4/4 6.00 - 13.0 9.20 0.430 4 
Lower 3/3 8.70 - 15.0 12.8 29 0 

Barium (Ba) Upper 4/4 - 41.0 25.8 550 
Lower 3/3 240 - 44.3 34.1 1600 

Beryllium (Be) Upper 4/4 0.30 - 0.565 0.431 0.150 0 
Lower 3/3 0.81 - 1.60 1.08 63 0 

Cadmium (Cd) Upper 314 0.16 - 2.6 0.977 3.90 
Lower 2/3 0.20 - 0.21 0.205 8 

Calcium (Ca) Upper 4/4 2340 - 30500 15800 NL NA 
Lower 3/3 6020 - 26100 15600 NL NA 

Chromium (Cr) Upper 4/4 10.4 - 23.9 16.8 39.0 0 
Lower 3/3 27.9 -47.8 35.3 1000000 0 

Cobalt (Co) Upper 4/4 1.20 - 4.25 2.16 470 0 
Lower 3/3 4.10- 8.30 5.50 2000 0 

Copper (Cu) Upper 4/4 8.30 - 417 113 27000 
Lower 3/3 180 - 141 62.5 920  

10.4.11 

Zo
ne

 G
 R

C
R

A
 F

ac
ili

ty
 I
nv
es
ti
ga
ti
on
 R
ep

on
 

N
A

V
B

A
SE

 C
ha

rl
es

to
n 

Se
ct

io
n 

10
 -
 Si

te
-S

pe
ci

fic
 E
v~

lu
af

io
m 

R
ev

is
io

n:
 0

 

T
ab

le
 1

0.
4.

3 
Z

on
e 
C
 

A
O

C
 6

38
 

In
or

ga
ni

c 
A

na
ly

tic
al

 R
es

ul
ts

 fo
r 

So
il 

R
Pn

se
 

M
en

n 
Nu
mb
er
 o

f 
Fr

eq
ue

nc
y 

of
 

of
 

R
et

er
en

ce
 

Sa
m

pl
e4

 
Sa

m
pl

e 
of

 
D

et
ec

tio
ns

 
D

et
ec

tio
ns

 
C

on
c.

 
E

xc
ee

di
ng

 
P

an
m

et
er

s 
In

tc
rv

Pl
 

D
et

ec
tio

n 
(m

%
kg

) 
(m

g
lk

l 
(W

'l
rS

) 
R

ef
er

en
ce

 

in
or

ga
ni

cs
 (U

pp
er

 I
nt

er
va

l - 4
 S

am
pl

es
 p

lu
s 

1 
D

up
lic

at
e 

Sa
m

pl
~s

lL
ow

er
 In

te
rv

al
 - 3

 S
am

pl
es

) (
m

gt
kg

) 

A
lu

m
in

um
 (A

l) 
U

pp
et

 
4/

4 
~

6
6

0
-9

4
a

I 
69
% 

78
00

 
1 

L
ow

er
 

31
3 

12
- 

- 3
oW

O
 

19
70

0 
1- 

0 

A
rs

en
ic

 (A
s)

 

Ba
riu

m
 @

a)
 

C
sd

m
iu

m
 (C

d)
 

C
al

ci
um

 (C
a)

 

C
hr

om
iu

m
 (
Cr
) 

C
ob

al
t (

C
o

) 

~?
Q

=
r 

41
4 

Lo
we
r 

31
3 

U
pp

er
 

41
4 

Lo
w

er
 

31
3 

U
pp

er
 

41
4 

L
ow

er
 

31
3 

U
~

c
r

 
31

4 
Lo

w
er

 
21

3 

U
pp

er
 

41
4 

Lo
w

er
 

31
3 

C
op

pe
r 
(C
u)
 

U
pp

er
 

91
4 

8.
30

 - 
41

7 
I1

3 
27

00
0 

o 
Lo

w
er

 
3t

3 
62

.5
 

92
0 

0 
t8

,O
 - I

41
 



Zone G RCRA Facility Investigation Report 
NAVBASE Charleston 

Section 10 — Site-Specific Evaluations 
Revision: 0 

Table 10.4.3 
Zone G 

AOC 638 
Inorganic Analytical Results for Soil 

Parameters 
Sample 
Interval 

Frequency 
of 

Detection 

Range 
of 

Detections 
(mg/kg) 

Mean 
of 

Detections 
0318/k10 

Reference 
Conc. 
(mg/kg) 

Number of 
Samples 

Exceeding 
Reference 

Iron (Fe) Upper 4/4 4980 - 14900 9380 2300 4 
Lower 3/3 17100 - 34100 23800 NL NA 

Lead (Pb) Upper 4/4 17.7 - 148.5 68-8  0 
Lower 3/3 20.7 - 76.1 49.2 0 

Magnesium (Mg) Upper 4/4 624 - 1370 1130 NL NA 
Lower 3/3 3300 - 5400 4100 NL NA 

Manganese (Mn) Upper 4/4 54.7 - 126 95.1 180 0 
Lower 3/3 141 - 459 285 1100 0 

Mercury (Hg) Upper 4/4 0.06 - 0.755 0.239 2.30 0 
Lower 3/3 0.20 - 0.53 0.360 2.1 0 

Nickel (Ni) Upper 4/4 2.70 - 19.95 8_56 160 
Lower 3/3 9.110 - 13.7 11.2 130 0 

Potassium (K) Upper 4/4 345 - 647 483 NL NA 
Lower 3/3 1730 - 2630 2160 NL NA 

Selenium (Se) Upper 4/4 0.46 - 0.76 0.624 39.0 
Lower 3/3 1.30 - 2.00 1.57 5 0 

Sodium (Na) Upper 2/4 305 - 536.5 421 NL NA 
Lower 2/3 1110 - 1620 1370 NL NA 

Thallium (TI) Upper 0/4 ND ND 0.63 0 
Lower 1/3 0.700 0,700 0.95 
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Table 10.4.3 
Zone G 

AOC 638 
Inorganic Analytical Results for Soil 

Sample 
Parameters 	 Interval 

Frequency 
of 

Detection 

Range 
of 

Detections 
(mg/kg) 

Mean 
of 

Detections 
(mg/kg) 

Reference 
Conc. 
OnlInce 

Number of 
Samples 

Exceeding 
Reference 

Tin (Sn) Upper 2/4 6.00 - 6.10 6.05 4700 0 
Lower 2/3 10.6 - 11.1 10.9 11000 0 

Vanadium (V) Upper 4/4 13.9 - 26.6 20.1 55.0 0 
Lower 3/3 40.7 - 76,8 52.9 6000 0. 

Zinc (Zn) Upper 4/4 33.9 - 308 113 2300 0 
Lower 3/3 59.5 - 144 108 12000 0 

Notes: 
• Residential RBCs (THQ=-0.1) were used as a reference concentration for upper interval samples. Generic soil-to-groundwater SSLs (DAF=20) from the Soil Screening Guidance: 

Technical Background Document (USEPA, 1996b) were used as a reference concentration for lower interval samples 
ND 	= Not detected 
NL 	• Not listed 
NA 	= Not applicable 
mg/kg 	▪  Milligrams per kilogram 
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Table 10.4.4 
Zone G 

AOC 638 
Anaiytes Detected in Surface and Subsurface Soil 

Parameters Location 
Surface 

Conc. 

Residential 
RBC* 

(THQ = 0.1) 
Surface 

Background 
Subsurface 

Conc. 

Soil to 
Groundwater 

SSL• 
(DAF =20) 

Subsurface 
Background 

Volatile Organic Compounds WAY) 

Acetone 638SB004 ND 780300 NA - 120 16000 NA 

Carbon disulfide 638SB004 ND 780000 NA 2 32000 NA 

Methylene chloride 638SB004 ND 85000 NA 10 20 NA 

Trichloroethene 638SB001 ND 58000 NA 3 60 NA 

Semivolatile Or 	'c Com 	un 

BEQst  638SB001 220.09 88.0 NA NA NA 
638SB002 0.46 NA 
638SB003 49.85 NA 
638SB004 ND NA 

Benzo(a)anthracene 638SB001 99 880 NA 210 2000 NA 
638S8003 ND 100 
638SB004 ND 93 

Benzo(b)fluoranthene 638SB001 185 880 NA 180 NA 
6388B004 ND 92 

Benzo(k)fluoranthene 638SB001 150 8800 NA 140 49000 NA 
638SB002 46 NT 
638SB003 79 140 
638SB004 ND 120 
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Table 10.4.4 
Zone G 

AOC 638 
Analytes Detected in Surface and Subsurface Soil 

Parameters Location 
Surface 
Conc. 

Residential 
RI3C0  

(THQ=0.1) 
Surface 

Background 
Subsurface 

Conc. 

Soil to 
Groundwater 

SSL* 
(DAF=20) 

Subsurface 
Background 

Benzo(a)pyrene 638SB001 130 88 NA ND 8000 NA 
638SB003 49 130 
638SB004 ND 130 

Chrysene 638SB001 190 88000 NA 220 160000 NA 
638SB003 56 210 
638SB004 ND 110 

Dibenz(a,h)anthracene 638SB001 48 88 NA ND 2000 NA 

Indeno(1,2,3-cd)pyrene 638S BOO I 120 880 NA ND 14000 NA 
638SB003 ND 74 
638SB004 ND 60 

Andiracene 638SB001 ND 2300000 NA 100 12000000 NA 

Benzo(g,h,i)perylene 638SB001 114 230000 NA ND 4.66E08 NA 
638SB003 39 140 

Di-a•betylphthaIate 638SB001 ND 160000 NA 130 10000000 NA 

bis(2-Ethylhezyl)phthalate 638SB001 ND 46000 NA 700 3600000 NA 

Floorandiene 6380001 205 310000 NA 850  4300000 NA 
6380003  50 200 
6380004 ND 140 

2-Methylnapthalene 638SB001 42 310000 NA ND 126000 NA 

Phenanthrene 638513001 114 230000 NA 280 1380000 NA 
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Table 10.4.4 
Zone G 

AOC 638 
Analytes Detected in Surface and Subsurface Soil 

Parameters Location 
Surface 

Conc. 

Residential 
RBC* 

(THQ =0.1) 
Surface 

Background 
Subsurface 

Conc. 

Soil to 
Groundwater 

SSL* 
(DAF=20) 

Subsurface 
Background 

Pyrene 6385E1001 215 230000 NA 780 4200000 NA 
63858003 52 280 
638SB004 ND 150 

Pesticides/PCBs 02g/kg) 

alpha-Chlordane 638SB001 9.45 1800 NA ND 10000 NA 
638SB003 1.9 ND 

gamma-Chlordane 638SB001 40.5 1800 NA ND 10000 NA 
638SB003 3.6 ND 

4.4.-DDD 638SB001 35.5 2700 NA ND 16000 NA 
63858003 6.6 19 

4,4'-DDE 638SB001 76 1900.0 NA ND 54000 NA 
638SB003 11 38 

4,44-DDT 638SB001 15 1900 NA ND 32000 NA 
63960003 6 ND 

Heptachlor epoxide 638SB001 2.8 70 NA ND 700 NA 

MethyoXychiOr 080001 17 0 39000 	 NA ND 	160000 NA  

Dioxins (ng/kg) 

Dioxin (2,3;7,8-TODD TEQs)I  61868001 0.3205 1000 NA NT 1900 
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Table 10.4.4 
Zone G 

AOC 638 
Analytes Detected in Surface and Subsurface Soil 

Parameters Location 
Surface 
Conc. 

Residential 
RBC' 

(THQ =0.1) 
Surface 

Background 
Subsurface 

Conc. 

Soil to 
Groundwater 

SSL' 
(DAF =20) 

Subsurface 
Background 

Inorganics (mg/kg) 

Aluminum (Al) 638513001 6320 7800.0 18700 12900 1000000 23600 
638SB002 9400 NT 
638SB003 6600 15200 
638513004 5660 30900 

Arsenic (As) 638SB001 10.9 0.43 17.2' 8.7 29 15.5' 
63858002 13.0 NT 
638SB003 6.9 14.6 
638SB004 6.0 15 

Barium (Ba) 638S8001 41 550.0 109 24 1600 64.5 
1538613002 23.2 NT 
63858003 18.9 34.1 
638513004 20.2 44.3 

Beryllium (Be) 638SB001 0.565 0.15 1.20 0.81 63 1.63 
638513002 0.50 NT 
638SB003 0.36 0.84 
638SB004 0.30 1.6 

Cadmium (Cd) 638SB001 2.6 3.9 1.07 0.20 8 0.48 
638613003 0.16 021 
638513004 0.17 ND 

Calcium (Ca) 638SB001 27200 NL NL 26100 NL NL 
638SB002 2340 NT 
638SB003 30500 14600 
638SB004 3180 6020 
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Table 10.4.4 
Zone G 

AOC 638 
Analytes Detected in Surface and Subsurface Soil 

Parameters Location 
Surface 
Conc. 

Residential 
RBC* 

(THQ=0.1) 
Surface 

Background 
Subsurface 

Conc. 

Soil to 
Groundwater 

SSL* 
(DAF=20) 

Subsurface 
Background 

Chromium (Cr) 638SB001 23.9 39 VI 42.8 27.9 1000000 43.4' 
638SB002 17.1 7800 III NT 
638SE003 15.7 30.1 
638513004 10.4 47.8 

Cobalt (Co) 638SB001 4.25 470.0 6.60 4.1 2000 8.14 
638SB002 1.9 NT 
638SB003 1.3 4.1 
638SB004 1.2 8.3 

Copper (Cu) 638SB001 417 27000 260 18 920 32,6 
638SB002 8.3 NT 
638SB003 15.6 141 
63858004 9.9 28.6 

Iron (Fe) 638SB001 10025 2300 NL 20100 NL NL 
638SB002 14900 NT 
63858003 4980 17100 
638SB0O4 7600 34100 

Lead(Pb) 63850001 148.5 400.0 181 20,7 400 66.3 
63850002 17.7 NT 
6385B003 25.1 76,1 
638SB004 83.9 50.7 

Magnesium (Mg) 638SB001 1370 NL NL 3590 NL NL 
638SB002 1170 NT 
638SB003 1370 3300 
638SB004 624 5400 
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Table 10.4.4 
Zone G 

AOC 638 
Analytes Detected in Surface and Subsurface Soil 

Parameters Location 
Surface 

Conc. 

Residential 
RBC* 

(THQ = 0.1) 
Surface 

Background 
Subsurface 

Conc. 

Soil to 
Groundwater 

SSL* 
(DAF=20) 

Subsurface 
Background 

Manganese (Mn) 638SB001 122.5 180.0 325 256 1100 291 
638SB002 126 NT 
638SB003 54.7 141 
638SB004 77.1 459 

Mercury (Hg) 638SB001 0.755 2.3 1.03 0.35 2.1 0.31 
638SB002 0.08 NT 
638SB003 0.06 0.53 
638SB004 0.06 0.20 

Nickel (NO 638SB001 19.95 160.0 20.6 9.8 130 18.3 
1538S13002 3.6 NT 
638S13003 8.0 10.2 
638SB004 2.7 13.7 

Potassium (K) 638SB001 566 NL NL 2130 NL NL 
638SB002 647 NT 
638SB003 375 1730 
63858004 345 2630 

Selenium (Se) 6385,13001 0.525 39.0 1.22 1.3 5 1.26 
6313S/3002 0.46 NT 
638513003 0.75 1.4 
638813004 0.76 2.0 

Sodium (Na) 638SB001 536.5 NL NL 1620 NL NL 
638SB002 305 NT 
638SB003 ND 1110 

Thallium (TI) 638SB001 ND 0.63 0.85 0.7 0.95 0.95 
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Table 10.4.4 
Zone G 

AOC 638 
Analytes Detected in Surface and Subsurface Soil 

Parameters Location 
Surface 
Conc. 

Residential 
RBC* 

(THQ=0.1) 
Surface 

Background 
Subsurface 

Conc. 

Soil to 
Groundwater 

SSL• 
(DAF=20) 

Subsurface 
Background 

Tin (5n) 638513003 6.0 4700 9.67 10.6 11000 2.96 
638SB004 6.1 11.1 

Vanadium (V) 638SB001 23.2 55.0 60.9 41.3 72.5 
638SB002 26.6 NT 
63858003 13.9 40.7 
638SB004 16.6 76.8 

Zinc (Zn) 638SB001 308 2300.0 519 59.5 12000 145 
638SB002 60.2 NT 
638SB003 48.2 144 
638SB004 33.9 121 

Notes: 
a 	= 	Background value for non-clay samples 

• Residential RBCs (THQ=0.1) were used as a reference concentration for upper interval samples. Generic soil-to-groundwater SSLs (DAF=20) from the Soil Screening Guidance: Technical 
Background Document (USEPA, 1996b) were used as a reference concentration for lower interval samples 

1 	= 	Calculated from methods described in USEPA Interim Supplemental Guidance to RAGS: Human Health Risk Assessment, Bulletin 2 (USEPA, 1995c) 
ND 	▪  Not detected 
NT 	= Not taken 
NL 	= Not listed 
NA 	= Not applicable 
Bolded concentrations exceed both the reference concentration (RBC or SSL) and the zone background 
All background values for Zone G are based on twice the means of the grid sample concentrations 
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Volatile Organic Compounds in Soil 

No VOCs were detected in AOC 638 surface soil samples. Four VOCs were detected in AOC 638 2 

subsurface soil samples. Three of the subsurface detections were from the same sample 3 

(638SB004). No subsurface soil VOC concentrations exceeded their respective SSL. 

Semivolatile Organic Compounds in Soil 	 5 

Twelve SVOCs were detected in surface soil samples at AOC 638. Benzo(a)pyrene exceeded its 6 

respective RBC in one surface soil sample at this AOC. Figure 10.4-4 presents the total BEQ 7 

concentrations detected in surface soil at AOC 638. 	 8 

Thirteen SVOCs were detected in subsurface soil samples at AOC 638. No SVOCs in subsurface 9 

soil exceeded their respective SSL. 	 10 

Pesticides and PCBs in Soil 	 11 

Seven pesticides were detected in surface soil samples at AOC 638. No pesticides in surface soil 12 

exceeded their respective RBC. Two pesticides were detected in subsurface soil samples at 13 

concentrations below their respective SSLs. No PCBs were detected in either surface or 14 

subsurface soil samples. 	 15 

Other organic compounds 	 16 

Dioxin (2,3,7,8-TCDD TEQ) was detected in one surface soil duplicate sample below the RBC 17 

for this parameter. 	 18 

Inorganic Elements in Soil 	 19 

Twenty-one metals were detected in surface soil samples collected at AOC 638. Twenty-two 20 

metals were detected in subsurface soil samples collected at AOC 638. No metals were detected 21 

10.4.21 

Zone G RCRQ Facility Znvestigaion Report 
NAVBASE Charleston 
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Volatile Organic Compounds in Soil 

No VOCs were detected in AOC 638 surface soil samples. Four VOCs were detected in AOC 638 

subsurface soil samples. Three of the subsurface detections were from the same sample 

(638SB004). No subsurface soil VOC concentrations exceeded their respective SSL. 

Semivolatile Organic Comgounds in Soil 

Twelve SVOCs were detected in surface soil samples at AOC 638. Benzo(a)pyrene exceeded its 

respective RBC in one surface soil sample at this AOC. Figure 10.4-4 presents the total BEQ 

concentrations detected in surface soil at AOC 638. 

Thirteen SVOCs were detected in subsurface soil samples at AOC 638. No SVOCs in subsurface 

soil exceeded their respective SSL. 

Pesticides and PCBs in Soil 

Seven pesticides were detected in surface soil samples at AOC 638. No pesticides in surface soil 

exceeded their respective RBC. Two pesticides were detected in subsurface soil samples at 

concentrations below their respective SSLs. No PCBs were detected in either surface or 

subsurface soil samples. 

Other organic compunds 

Dioxin (2,3,7,8-TCDD TEQ) was detected in one surface soil duplicate sample below the RBC 

for this parameter. 

Inorganic Elements in Soil 

Twenty-one metals were detected in surface soil samples collected at AOC 638. Twenty-two 

metals were detected in subsurface soil samples collected at AOC 638. No metals were detected 
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in either surface or subsurface soils at concentrations exceeding the greater of their respective 

RBCs/SSLs and background concentrations for Zone G surface or subsurface soils. Iron was 2 

detected above its RBC but because it is considered an essential nutrient no background 3 

concentration has been established. 	 4 

10.4.4 Groundwater Sampling and Analysis 	 5 

The approved final RFI work plan proposed the installation and sampling of one shallow 6 

monitoring well within the AOC 638 area to: (1) assess groundwater quality, and (2) identify 7 

contaminants which may be migrating from the site in the shallow aquifer. During the field 

investigation, the proposed well was installed at approximately 12.4-ft bgs in the upper sand layer 9 

of the Wando Formation. In accordance with the approved final RFI work plan, the sample 10 

collected from this well was analyzed for metals, pesticides/PCBs, SVOCs, and VOCs at DQO 11 

Level III. This sample was also analyzed for cyanide. Table 10.4.5 summarizes the AOC 638 12 

groundwater samples and analyses. 	 13 

Table 10.4.5 
Zone G 

AOC 638 
Groundwater Samples and Analyzes 

Well Number 	Well Depth 	Sample Identifier 	Date Sampled 	Analyzes 	Remarks 

638001 	 Shallow 	 63800101 	 11/22/96 	See note 

Note: 
SW-846 (metals. pesticides/PCBs, SVOCs, V005), cyanide at DQO Level 

10.4.4.1 Nature of Contamination in Groundwater 

Inorganic analytical results for groundwater are summarized in Table 10.4.6. Table 10.4.7 2 

summarizes all analytes detected in groundwater at AOC 638. Appendix D contains a complete 3 

analytical data report for all Zone G samples collected. 	 4 
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in either surface or subsurface soils at concentrations exceeding the greater of their respective 

RBCsISSLs and background concentrations for Zone G surface or subsurface soils. Iron was 

detected above its RBC but because it is considered an essential nutrient no background 

concentration has been established, 

10.4.4 Groundwater Sampling and Analysis 

The approved final RFI work plan proposed the installation and sampling of one shallow 

monitoring well within the AOC 638 area to: (1) assess groundwater quality, and (2) identify 

contaminants which may be migrating from the site in the shallow aquifer. During the field 

investigation, the proposed well was installed at approximately 12.4-ft bgs in the upper sand layer 

of the Wando Formation. In accordance with the approved final RFI work plan, the sample 

collected from this well was analyzed for metals, pesticidesIPCBs, SVOCs, and VOCs at DQO 

Level 111. This sample was also analyzed for cyanide. Table 10.4.5 summarizes the AOC 638 

groundwater samples and analyses. 

Table 10.4.5 
Zone G 
AOC 638 

Groundwater Samples and Analyze 

Well Number Well Depth Sample Identifier Dnte Sampled Analyzes Remark$ 

638001 Shallow 63800101 1 I f 2 2 9 6  See note 

Notr: 
SW-846 (metals. pesticides/PCBs, SVOCs, VOCs). cyanide at DQO Levcl UI. 

10.4.4.1 Nature of Contamination in Groundwater 1 

Inorganic analytical results for groundwater are summarized in Table 10.4.6. Table 10.4.7 2 

summarizes all analytes detected in groundwater at AOC 638. Appendix D contains a complete 3 

analytical data report for a11 Zone G samples collected. 4 
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Table 10.4.6 
Zone G 

AOC 638 
Inorganic Analytical Results for Groundwater 

Parameters Interval 

Frequency 
of 

Detection 

Range 
of 

Detections 
(121#1.,) 

Mean 
of 

Detections 
0411/1,) 

Tap Water 
RBC• 
(141.,) 

MCL/SMCL 
(t.4g/L) 

Number of 
Samples 

Exceeding 
RBC 

Inorganics (1 Shallow Sample) ((g/L) 

Aluminum (Al) Shallow 1/1 26.7 26.3 3700 50 

Arsenic (As) Shallow 1 / 1  5.10 5.10 0.045 50 1 

Barium (Ba) Shallow 1/1 23,8 23.8 260 2000 0 

Calcium (Ca) Shallow 1/1 89500 89500 NL NL NA 

Iron (Fe) Shallow 1/1 6680 6680 1100 300 1 

Magnesium (Mg) Shallow I/I 259000 259000 NL NL NA 

Manganese (Mn) Shallow 1/1 196 196 84 50 I 

Potassium (K) Shallow 1/1 109000 109000 NL NL NA 

Sodium (Na) Shallow 111 2520000 2520000 NI. 	 NL  NA.  

Notes: 
Tap Water RBCs (THQ=0.1) from Risk-Based Concentration Table (USEPA, October 22, 1997), and MCLs/SMCLs from Drinking Water Regulations and Health Advisories 
(USEPA, 1996e) 

'AWL = 	Micrograms per liter 
Not listed 

NA 	= 	Not applicable 

10,4.24 
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Table 10.4.7 
Zone G 

AOC 638 
Analytes Detected in Shallow Groundwater 

Parameters Location 
Quarter 
Conc. 

2 	Quarter 
Conc. 

3rd  Quarter 
Conc. 

Tap Water RBC 
(µ11/1,) 

MCLISMCL 
WA/ 

Shallow 
Background 

Volatile Organic Compounds (1.411,) 

Acetone 638001 ND ND 	 3 370 	 NL NA 

Inorganics (i..eg/L) 

Aluminum (A1) 638001 26.7 ND ND 3700 50 692 

Arsenic (As) 638001 5.1 5.0 4.7 0.045 50 17.8 

Barium (13a) 638001 23.8 16.4 ND 260 2000 31 

Calcium (Ca) 638001 89500 69000 70200 NL NL NL 

Iron (Fe) 638001 6680 5870 4680 1100 300 NL 

Magnesium (Mg) 638001 259000 224000 162000 NL NL NL 

Manganese (Mn) 638001 196 116 162 84 50 2906 

Nickel (Ni) 638001 ND 0.83 ND 73 100 4.08 

Potassium (K) 638001 109000 146000 79000 NL NI- ML 

Sodium (Na) 638001 2520000 2620000 1530000 NL NL NL 

lliallhim (T1) 638001 	 ND 6.4 ND 0.29 2 NI, 
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Notes: 
NA 	= 	Not applicable. 
NL 	.-= 	Not listed 
ND 	= 	Not detected 
• = 	Tap Water RBCs (THQ=0.1) from Risk-Based Concentration Table (USEPA, October 22, 1997), and MCLs/SMCLs from Drinking Water Regulations and Health Advisories 

(USEPA, 1996e) 

	

ilg/L = 	Micrograms per liter 
Bolded concentrations exceed both the RBC and the zone background 
All background values for Zone G are based on twice the means of the grid sample concentrations. Background values for groundwater are based on two sampling rounds in two wells at each depth 
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Volatile Organic Compounds in Groundwater 	 1 

No VOCs were detected during the first-round of groundwater sampling at AOC 638. 	 2 

3 

Semivolatile Organic Compounds in Groundwater 	 4 

No SVOCs were detected in shallow groundwater at AOC 638. 	 5 

6 

Pesticides and PCBs in Groundwater 	 7 

No pesticides or PCBs were detected in shallow groundwater at AOC 638. 	 8 

9 

Inorganic Elements in Groundwater 	 10 

Nine metals were detected in shallow groundwater at AOC 638. No metals detected in the i 1 

first-quarter groundwater sampling results exceeded their respective tap water RBCs or Zone G 12 

shallow groundwater background concentration. Iron was detected at concentrations exceeding 13 

its tap water RBC. No background concentration was calculated because iron is considered an 14 

essential nutrient. 	 15 

16 

10.4.5 Fate and Transport Assessment 	 17 

AOC 638 was used as a torpedo workshop from 1944 until 1991. From 1991 to 1995, the Public 18 

Works Department used the site for equipment and parts storage. Environmental media sampled 19 

as part of AOC 638 include surface soil, subsurface soil, and shallow groundwater. Potential 20 

constituent migration pathways investigated for AOC 638 include soil-to-groundwater, 21 

groundwater-to-surface water, and emission of volatiles from surface soil to air. 	 22 

23 

10.4.5.1 Soil-to-Groundwater Cross-Media Transport 	 24 

Table 10.4.8 compares maximum detected organic constituent concentrations in surface soil and 25 

subsurface soil samples to risk-based soil screening levels considered protective of groundwater. 26 

For inorganics, maximum concentrations in soil are compared to the greater of (a) risk-based soil 27 
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Volatile Organic Compounds in Groundwater 1 

No VOCs were detected during the first-round of groundwater sampling at AOC 638. 2 

Semivolatile Organic Compounds in Groundwater 

No SVOCs were detected in shallow groundwater at AOC 638. 

Pesticides and PCBs in Groundwater 

No pesticides or PCBs were detected in shallow groundwater at AOC 638. 

Inorganic Elements in Groundwater 

Nine metals were detected in shallow groundwater at AOC 638. No metals detected in the 

first-quarter groundwater sampling results exceeded their respective tap water RBCs or Zone G 

shallow groundwater background concentration. Iron was detected at concentrations exceeding 

its tap water RBC. No background concentration was calculated because iron is considered an 

essential nutrient. 

10.4.5 Fate and Transport Assessment 

AOC 638 was used as a torpedo workshop from 1944 until 1991. From 1991 to 1995, the Public 

Works Department used the site for equipment and parts storage. Environmental media sampled 

as part of AOC 638 include surface soil, subsurface soil, and shallow groundwater. Potential 

constituent migration pathways investigated for AOC 638 include soil-to-groundwater, 

groundwater-to-surface water, and emission of volatiles from surface soil to air. 

10.4.5.1 Soil-to-Groundwater Cross-Media Transport 

Table 10.4.8 compares maximum detected organic constituent concentrations in surface soil and 

subsurface soil samples to risk-based soil screening levels considered protective of groundwater. 

For inorganics, maximum concentrations in soil are compared to the greater of (a) risk-based soil 



Table 10.4.8 
Chemicals Detected in Surface Soil, Subsurface Soil, and Shallow Groundwater 
Comparison to SSLs, Tap Water RBCs, Saltwater Surface Water Chronic Screening Levels. and Background Concentrations 
NAVBASE Charleston, Zone G: AOC 638 
Charleston, South Carolina 

Parameter 

Max. Concentration 

Surface 	Subsurface 
Soil 	Soil 

Max. Concentration 

Shallow 	Deep 
GW 	GW 

Screening Concentration • 
Soil to 	 Saltwater 

GW 	Tap Water Surf. Wtr. 
SSL 	RBC 	Chronic 

Soil 	Water 
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Acetone NI) 120 16000 3700 NA Low txst 
Carbon disulfide ND 2 32000 1000 NA mice oat 
Methylene chloride ND 10 20 4.1 2560 Immo tion. 
Tiichloroethene ND 3 60 1.6 NA mac non. 

Sernivolatile Organic Compounds 
Anthracene ND 100 12000000 11000 NA tutu tam 
Benzo(g,h,i)perylene 114 140 4.66E+08 1500 NA Dago unit 
Benzo(a)pyrene equivalents 

Benzo(a)antbracene 99 210 2000 0.092 NA mac OWL 

Benzo(a)pyrene 130 130 8000 0.0092 NA wan um. 
Benzo(b)fluoranthene 185 180 5000 0,092 NA imam ma. 

Benzo(k)fluoratithene 150 140 49000 0.92 NA Dago uat 
Cluysene 190 220 160000 9.2 NA "wow lax 
Dibenzo(a,h)anthracene 48 ND 2000 0.0092 NA uato tios. 
Indeno(1,2,3-cd)pyrene 120 74 14000 0.092 NA unto oat 

Di-n-octylphthalate ND 130 10000000 730 NA unto tios. 
bis(2-Ethylhexyl)phtludate (BEHP) ND 700 3600000 4.8 NA unto oat_ 
Fluoranthenc 205 850 4300000 1500 1.6 wan nos. 
2-Methylnaphthalene 42 ND 126000 1500 NA UCLICG UCYL 
Phenanthrene 114 280 1380000 1500 NA wilco WA. 
Pyrene 215 780 4200000 1100 NA wan von. 

Pesticides/PCB Compounds 
alpha-Chlordane 9.5 ND 10000 0,19 0.004 unto urn. 
gamma-Chlordane 40.5 NI) 10000 0.19 0.004 IMAM UM. 
4,4'-DDD 35.5 19 16000 0.28 0.025 unto out 
4,4'-DDE 76 38 54000 0.2 0.14 unto von. 

4,4'-DDT 15 ND 32000 0.2 0.001 unto UM. 
Heptachlor epoxide 2.8 ND 700 0.0012 0.0036 mac out 
Methoxychlor 110 ND 160000 180 0.03 wan um. 

Dioxin Compounds 
Dioxin (TCDD TEQ) 0.3205 NA 1900 0,45 10 NOIC6 run. 

Inorganic Compounds 
Aluminum 9400 30900 1000000 37000 NA 1104C0 WA. 
Arsenic 13 IS 29 17.8 36 NIGICO oat 
Barium 41 44.3 1600 2600 NA Mona unt 
Beryllium 0.57 1.6 63 0.016 NA 1140/KG MIL 
Cadmium 2.6 0.21 B 18 9.3 max° mt. 
Chromium (total) 23.9 47.8 1000000 180 50 maw oil& 
Cobalt 4.3 8.3 2000 2200 NA MIGICC iron_ 
Copper 417 141 920 130000 8.33 MIGICO 0001_ 
Lead 149 76.1 400 15 8.5 wilco Mt 
Manganese 126 459 1100 2906 NA P4CLICG UM- 
Mercury 0.76 0.53 2.1 ri 0.025 MG/KG vat. 
Nickel 20 13.7 130 730 21.7 MOIKG mkt 
Selenium 0.76 2 5 180 71 AIGI(11 not 
Thallium ND 0.7 0.95 2.9 21.3 MCMKG vat. 
Tin 6,1 11,1 11000 22000 NA moan vat 
Vanadium 26.6 76.8 6000 260 NA maw vat 
Zinc 308 144 12000 11000 86 MOACO uot. 

• Screening Concentrations: 
Soil to GW - Generic SSLs based on DAF = 20, from 1996 Soil Screening Guidance or calculated using values from Table 6.4 
Tap Water RBC - From EPA Region III Risk-Based Concentration Table, October 22, 1997 
Salt Water Surface Water Chronic - From EPA Supplemental Guidance to RAGS: Region IV Bulletins, Ecological Risk Assessment, November, 1995; Table 2 

For inorganics. the value shown is the greater of the relevant screening value or the corresponding background value. 

NA - Not available/Not applicable 
ND - Not detected 
RBC - Risk based concentration 
SSL - Soil screening level 
MG/KG - Milligrams per kilogram 
NG/KG - Nanograms per kilogram 
PG/L - Picograms per liter 
UG/KG - Micrograms per kilogram 
UG/L - Micrograms per liter 
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screening levels, or (b) background concentrations for subsurface soil. To provide a conservative I 

screen, generic soil screening levels are used; leachate entering the aquifer is assumed to be 2 

diluted by a ratio of 20:1, with no attenuation of constituents in soil (DAF =20). 	 3 

No inorganic parameters nor organic compounds were detected in site soil above applicable SSLs. 5 

Consequently, no significant residual mass remains onsite which poses a threat to groundwater 6 

quality. Due to the absence of any analytes present above SSLs, this pathway is invalid for this 7 

site. 	 8 

9 

10.4.5.2 Groundwater-to-Surface Water Cross-Media Transport 	 10 

Table 10.4.8 also compares maximum detected organic constituent concentrations in shallow ii 

groundwater samples to risk-based concentrations for drinking water, and to chronic ambient 12 

saltwater quality criteria values for the protection of aquatic life (saltwater surface water chronic 13 

screening values). For inorganics, maximum concentrations in groundwater are compared to the 14 

greater of (a) risk-based drinking water concentrations, or (b) background concentrations for 15 

groundwater, as well as to the saltwater/surface water chronic values. To provide a conservative 16 

screen, no attenuation or dilution of constituents in groundwater is assumed before comparison to 17 

the relevant standards. 	 18 

19 

No inorganic constituents nor organic compounds were detected above applicable RBCs or surface 20 

water screening values. Consequently, this pathway is considered invalid for this site. 	21 

22 

10.4.5.3 Soil-to-Air Cross-Media Transport 	 23 

None of the VOCs were reported at a maximum concentration exceeding their corresponding 24 

soil-to-air volatilization screening level. As a result, the soil-to-air migration pathway is not valid 25 

at AOC 638. 	 26 
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screening levels, or (b) background concentrations for subsurface soil. To provide a conservative 

screen, generic soil screening levels are used; leachate entering the aquifer is assumed to be 

diluted by a ratio of 20: 1, with no attenuation of constituents in soil @AF=20). 

No inorganic parameters nor organic compounds were detected in site soil above applicable SSLs. 

Consequently, no significant residual mass remains onsite which poses a threat to groundwater 

quality. Due to the absence of any analytes present above SSLs, this pathway is invalid for this 

site. 

10.4.5.2 Groundwater-to-Surface Water Cross-Media Transport 

Table 10.4.8 also compares maximum detected organic constituent concentrations in shallow 

groundwater samples to risk-based concentrations for drinking water, and to chronic ambient 

saltwater quality criteria values for the protection of aquatic life (saltwater surface water chronic 

screening values). For inorganics, maximum concentrations in groundwater are compared to the 

greater of (a) risk-based drinking water concentrations, or (b) background concentrations for 

groundwater, as well as to the saltwater/surface water chronic values. To provide a conservative 

screen, no attenuation or dilution of constituents in groundwater is assumed before comparison to 

the relevant standards. 

No inorganic constituents nor organic compounds were detected above applicable RBCs or surface 

water screening values. Consequently, this pathway is considered invalid for this site. 

10.4.5.3 Soil-to-Air Cross-Media Transport 

None of the VOCs were reported at a maximum concentration exceeding their corresponding 

soil-to-air volatilization screening level. As a result, the soil-to-air migration pathway is not valid 

at AOC 638, 
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10.4.5.4 Fate and Transport Summary 	 1 

Environmental media sampled at AOC 638 included surface and subsurface soil and shallow 2 

groundwater. While a number of parameters were detected in these samples, none were present 3 

at concentrations above their applicable SSLs. As a result, the soil-to-groundwater pathway is 4 

considered invalid at this site. Additionally, no analytes were detected above RBCs and surface s 

water screening criteria in shallow groundwater, and as a result the groundwater-to-surface water 6 

pathway is also considered invalid. No VOCs were detected above their applicable soil-to-air 7 

volatilization concentrations, and this pathway is considered invalid as well. 	 s 

9 

10.4.6 	Human Health Risk Assessment 	 io 

10.4.6.1 Site Background and Investigative Approach 	 11 

AOC 638 is a former torpedo workshop that was located at Building 132, which was in operation 12 

from 1944 to 1991. 	 13 

14 

During the CSI, a total of four soil borings were advanced to identify potential impacts resulting 15 

from the activities listed above. Surface soil data was used to quantitatively assess the direct 16 

contact soil exposure pathways. Contaminants reported in subsurface soil via cross media transfer 17 

were assessed in the previous section, Fate and Transport Assessment. One monitoring well was 18 

installed in the shallow aquifer. Data from the initial sampling event were used to quantitatively 19 

assess groundwater exposure pathways. Sections 10.4.3 and 10.4.4 provide summaries of the 20 

sampling effort for AOC 638 soil and groundwater. 	 21 

22 

10.4.6.2 COPC Identification 	 23 

Soil 	 24 

Based on the screening comparisons described in Section 7 of this RFI and presented in 25 

Table 10.4.9, BEQs were identified as COPCs for surface soil. Aluminum, arsenic, and 26 

beryllium were detected at maximum concentrations exceeding their RBCs but below their 27 
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10.4.5.4 Fate and Transport Summary 

Environmental media sampled at AOC 638 included surface and subsurface soil and shallow 

groundwater. While a number of parameters were detected in these samples, none were present 

at concentrations above their applicable SSLs. As a result, the soil-to-groundwater pathway is 

considered invalid at this site. Additionally, no analytes were detected above RBCs and surface 

water screening criteria in shallow groundwater, and as a result the groundwater-to-surface water 

pathway is also considered invalid. No VOCs were detected above their applicable soil-to-air 

volatilization concentrations, and this pathway is considered invalid as well. 

10.4.6 Human Health Risk Assessment 

10.4.6.1 Site Background and Investigative Approach 

AOC 638 is a former torpedo workshop that was located at Building 132, which was in operation 

from 1944 to 1991. 

During the CSI, a total of four soil borings were advanced to identify potential impacts resulting 

from the activities listed above. Surface soil data was used to quantitatively assess the direct 

contact soil exposure pathways. Contaminants reported in subsurface soil via cross media transfer 

were assessed in the previous section, Fate and Transport Assessment. One monitoring well was 

installed in the shallow aquifer. Data from the initial sampling event were used to quantitatively 

assess groundwater exposure pathways. Sections 10.4.3 and 10.4.4 provide summaries of the 

sampling effort for AOC 638 soil and groundwater. 

10.4.6.2 COPC Identification 

Soil 

Based on the screening comparisons described in Section 7 of this RFI and presented in 

Table 10.4.9, BEQs were identified as COPCs for surface soil. Aluminum, arsenic, and 

beryllium were detected at maximum concentrations exceeding their RBCs but below their 



Table 10.4.9 
Chemicals Present In Site Samples 
AOC 438 - Surface Soli 
Naval Base Charleston, Zone 0 
Charleston, South Carolina 

Parameter 
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B(a)P Equiv. • 3 4 0.46 220.09 90.132 831.96 831.96 88 NA 1 

Benzo(a)anthracene 1 4 99 99 99 360 450 880 NA 

Benzo(a)pyrene • 2 4 49 130 89.5 360 450 88 NA 1 

Benzo(b)fluoranthene 1 4 185 185 185 360 450 880 NA 

Benzo(k)fiuoranthene 3 4 46 150 91_6667 360 360 8800 NA 

Ctwysene 2 4 56 190 123 360 450 88000 NA 

Dibenz(a,h)anthracene 1 4 48 48 48 360 450 88 NA 

Indeno(1,2,3-cd)pyrene 1 4 120 120 120 360 450 880 NA 

TCDD Equivalents 
1234678-HpCDO 1 1 10.6 10.6 10.6 NA NA NA NA 

1234678-HpCDF 1 1 7_54 7.54 7.54 NA NA NA NA 

123478-HxCDF 1 1 0,751 0.751 0.751 NA NA NA NA 

Dioxin Equiv. 1 1 0.3205 0.3205 0.3205 NA NA 1000 NA 

OCOD 1 1 58 58 58 NA NA NA NA 
OCDF 1 1 5.97 5.97 5.97 NA NA NA NA 

Inorganics 
Aluminum (Al) 4 4 5660 9400 6995 NA NA 7800 18700 1 

Arsenic (As) 4 4 6 13 9.2 NA NA 0.43 17.2 4 
Barium (Ba) 4 4 18.9 41 25.825 NA NA 550 109 
Beryllium (Be) 4 4 0.3 0.565 0_4313 NA NA 0.15 1.2 4 

Cadmium (Cd) 3 4 0.16 2.6 0.9767 0.05 0.05 3.9 1.07 1 
Calcium (Ca) 4 4 2340 30500 15805 NA NA NA NA 
Chromium (Cr) 4 4 10.4 23.9 16.775 NA NA 39 42.8 
Cobalt (Co) 4 4 1.2 4.25 2.1625 NA NA 470 6.6 
Copper (Cu) 4 4 8.3 417 112.7 NA NA 27000 260 1 
Iron (Fe) 4 4 4980 14900 9376.25 NA NA NA NA 
Lead (Pb) 4 4 17.7 148.5 68.8 NA NA 400 181 
Magnesium (Mg) 4 4 624 1370 1133.5 NA NA NA NA 
Manganese (Mn) 4 4 54.7 126 95.075 NA NA 180 325 
Mercury (Hg) 4 4 0.06 0.755 0.2388 NA NA 2.3 1.03 
Nickel (Ni) 4 4 2.7 19.95 8.5625 NA NA 160 20.6 
Potassium (K) 4 4 345 647 483.25 NA NA NA NA 
Selenium (Se) 4 4 0.46 0.76 0_6238 NA NA 39 1.22 
Sodium (Na) 2 4 305 536.5 420_75 155 271 NA NA 
Tin (Sn) 2 4 6 6.1 6_05 1.7 5.3 4700 9.67 
Vanadium (V) 4 4 13.9 26.6 20.075 NA NA 55 60.9 
Zinc (Zn) 4 4 33.9 308 112.575 NA NA 2300 519 

Pesticides 
4,4-DDD 2 4 6 6 35.5 21.05 2.7 3.4 2700 NA 
4,4'-DDE 2 4 11 76 43.5 2 7 3 4 1900 NA 
4,4'-DDT 2 4 6 15 10.5 2 7 3,4 1900 NA 
alpha-Chlordane 2 4 1.9 9.45 5.675 1.4 1.8 1800 NA 
gamma-Chlordane 2 4 3_6 40.5 22.05 14 1.8 1800 NA 
Heptachlor epoxide 1 4 2.8 2.8 2.8 1.4 1.8 70 NA 
Methoxychlor 1 4 110 110 110 14 18 39000 NA 

Semlvolatile Organics 
2-Methylnaphthalene 1 4 42 42 42 360 450 310000 NA 
Benzo(g,h,i)perylene 2 4 39 114 76.5 360 450 230000 NA 
Fluoranthene 2 4 50 205 127.5 360 450 310000 NA 
Phenanthrene 1 4 114 114 114 360 450 230000 NA 
Pyrene 2 4 52 215 133.5 360 450 230000 NA 

Notes: 
• - Indicates chemical was identified as a COPC 
SQL - Sample quantitation limit 
RBC - Risk-based concentration 
UG/KG - micrograms per kilogram 
NG/KG - nanograms per kilogram 
MG/KG - milligrams per kilogram 
NA - Not applicable or not available 

Table 10.4.9 
Chamlcatr Pr-nt In S b  SImplOs 
AOC ~ 3 8  - sumce sorl 
Naval Base C h a r l h n ,  Z ona O 
Charlwton, South Carolina 

Notes: 
' - lndlcates chemrcal was rdentified as a COPC 
SQL - Sample quantiiation limit 
RBC - Risk-based concentratron 
UGMG - rnlcmgrarns per kilogram 
NGKG - nanograms per kllogram 
MGMG - rnilllgrams per kilogram 
NA - Not applicable or not available 

Paramatmr 

Carcinogonlc P A M  
B(a)P Equw 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)nuoranthene 
Benzo(k)fluoranthene 
C h v n e  
D~benr(a, h)anthracene 
Indeno(l,2 3cd)pymne 

TCOD Equivalants 
1234678-HpCW 
1234678-HpCOF 
123478-HxCDF 
Dloxn Equlv 
OCDD 
OCOF 

Inorganics 
Alumlnum (Al) 
Arsenic (As) 
Banum (Ba) 
Beryll~urn (Be) 
Cadmium (Cd) 
Calc~um (Ca) 
Chmrn~um (Cr) 
coban (CO) 
Copper (Cu) 
lmn (Fe) 
Lead (Pb) 
Magnes~um (Mg) 
Manganese (Mn) 
Mercury (Hg) 
Nlckel (NI) 
Potasslum (K) 
Selenlum (Se) 
Sod~urn (Na) 
Tin (Sn) 
Vanadium (V) 
Zlnc en)  

Pesticides 
4,4'-DO0 
4 4'-DDE 
4.4'-DDT 
alpha-Chlordane 
gamma-Chlordane 
Heptachlor epoxlde 
Methmychlor 

Semlvolatlle Organics 
2-Methylnaphthalene 
Benzo(g, h.~)perylene 
Fluoranthene 
Phenanlhrene 
Fyrene . 

Scmning Cancantntlon 
Rmsidentid 

RBC Background 

88 NA 
880 NA 
88 NA 

880 NA 
8800 NA 

88000 NA 
88 NA 

880 NA 

N A NA 
N A NA 
N A NA 

1000 NA 
N A NA 
N A NA 

7800 18700 
0 43 17 2 
550 109 

0 15 1 2  
3 9 107 
N A NA 
39 428 

470 6 6  
27000 260 

NA NA 
400 181 
NA NA 
180 325 
2 3 103 
160 206 
N A NA 
39 122 
N A NA 

4700 967 
55 609 

2300 Sf9 

2700 NA 
1900 NA 
1900 NA 
1800 NA 
1800 NA 

70 NA 
39000 NA 

310000 NA 
230000 NA 
31 0000 NA 
230000 NA 
250000 NA 

Fmquwcy 
of 

D.trctlon 

3 4 
1 4 
2 4 
1 4 
3 4 
2 4 

1 4 

1 1 
1 1 
1 1 
1 1 
1 1  
1 1 

4 4 
4 4 
4 4 
4 4 
3 4 
4 4 
4 4 
4 4 
4 4 
4 4 
4 4 
4 4 
4 4 
4 4 
4 4 
4 4 
4 4 
2 4 
2 4 
4 4 
4 4 

2 4 
2 4 
2 4 
2 4 
2 4 
1 4 
1 4 

1 4 
2 4 
2 4 
1 4 
2 4 

Untts 

UGKG 
UGMG 
UGKG 
UGMG 
UGMG 
UGMG 
UGMG 
UGlKG 

NGKG 
NGMG 
NGMG 
NGMG 
NGMG 
NGKG 

MGMG 
MGJKG 
MWKG 
M W G  
MGKG 
MGIKG 
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MGMG 
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MGKG 
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MGIKG 
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M M G  
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UGKG 
UGKG 
UGKG 
UGMG 
UGKG 
UGIKG 
UGMG 

UGKG 
UGMG 
UGKG 
UGKG 
UGMG 

Number 
Exceeding 
RBC Bkgd 

1 

1 

1 
4 

4 
1 

1 

Range Average 
of b t u b d  

W o n  Concantmtlon 

0 46 22009 90 132 
99 99 99 
49 130 89 5 

185 185 185 
46 150 91 6667 
56 190 123 

1 4 4 8 4 8  48 
120 120 120 

106  106 106 
754 754 754 

0 751 0751 0 751 
0 3205 0 3205 03205 

58 58 58 
597 597 597 

5660 9400 6995 
6 13 9 2  

189 41 25825 
0 3  0565 04313 

016 2 6  0 9767 
2340 30500 15805 
104  239 16775 
1 2  425 21625 
8 3  417 7127 

4980 14900 937625 
177 1485 68 8 
624 1370 11335 
547 126 95075 
0 06 0 755 0 2388 
2 7  1995 8 5625 
345 647 48325 

046 076 06238 
305 536 5 420 75 

6 6 1  605 
139 266 20 075 
33 9 308 112575 

6 6  355 2105 
11 76 435 
6 15 105 

1 9  945 5675 
3 6  405 2205 
2 8  2 8  2 8  
110 110 110 

42 42 42 
39 114 76 5 
50 205 127 5 

114 114 114 
52 215 133 5 

Range 
of 

W L  

831 96 831 96 
360 450 
360 450 
360 450 
360 360 
360 450 
360 450 
360 450 

NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 

NA NA 
NA NA 
NA NA 
NA NA 

0 05 0 05 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 

155 271 
1 7  5 3  
NA NA 
NA NA 

2 7  3 4  
2 7  3 4  
2 7  3 4  
1 4  1 8  
1 4  1 8  
1 4  1 8  
14 18 

360 450 
360 450 
360 450 
360 450 
360 450 
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background concentrations. These inorganics were therefore eliminated from further consideration 1 

in the AOC 638 HHRA. Wilcoxon rank sum test analyzes did not result in the inclusion of any 2 

parameter that had been screened out on the basis of background concentration. 	 3 

4 

Groundwater 

As shown in Table 10.4.10, no COPCs were identified for AOC 638 shallow groundwater. 6 

Arsenic and manganese were detected at maximum concentrations exceeding their RBCs but not 7 

exceeding their background concentration. These inorganic parameters were therefore eliminated 8 

from further consideration in the AOC 638 HHRA. An insufficient number of groundwater 9 

samples were collected to perform Wilcoxon rank sum test analyses; therefore these analyses were 10 

not performed for AOC 638 groundwater. 	 11 

12 

10.4.6.3 Exposure Assessment 	 13 

Exposure Setting 	 14 

AOC 638 is in a moderately developed urban setting, approximately 450 feet south of the 15 

waterfront along the Cooper River. This site comprises Building 132 and the surrounding parcels 16 

of grass. All potable water is provided through the city's water supply. Shallow groundwater at 17 

the site is not currently nor anticipated to be used in the future as potable or process water. 	18 

19 

Potentially Exposed Populations 	 20 

Potentially exposed populations are current and future site workers, hypothetical future site 21 

residents, and adolescent trespassers. Future site resident and site worker exposure scenarios were 22 

addressed quantitatively in this risk assessment. Current exposure to workers is discussed 23 

qualitatively in relation to the future workers and future residents. The hypothetical future site 24 

worker scenario assumes continuous exposure to surface soil conditions. Current site workers' 25 

exposure would be less than that assumed for the hypothetical future site worker scenario because 26 
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background concentrations. These inorganics were therefore eliminated from hrther consideration 

in the AOC 638 HHRA. Wilcoxon rank sum test analyzes did not result in the inclusion of any 

parameter that had been screened out on the basis of background concentration. 

Groundwater 

As shown in Table 10.4.10, no COPCs were identified for AOC 638 shallow groundwater. 

Arsenic and manganese were detected at maximum concentrations exceeding their RBCs but not 

exceeding their background concentration. These inorganic parameters were therefore eliminated 

from further consideration in the AOC 638 HHRA. An insufficient number of groundwater 

samples were collected to perform Wilcoxon rank sum test analyses; therefore these analyses were 

not performed for AOC 638 groundwater. 

10.4.6.3 Exposure Assessment 

Exposure Setting 

AOC 638 is in a moderately developed urban setting, approximately 450 feet south of the 

waterfront along the Cooper River. This site comprises Building 132 and the surrounding parcels 

of grass. All potable water is provided through the city's water supply. Shallow groundwater at 

the site is not currently nor anticipated to be used in the future as potable or process water. 

Potentially Exposed Populations 

Potentially exposed populations are current and future site workers, hypothetical future site 

residents, and adolescent trespassers. Future site resident and site worker exposure scenarios were 

addressed quantitatively in this risk assessment. Current exposure to workers is discussed 

qualitatively in relation to the future workers and future residents. The hypothetical future site 

worker scenario assumes continuous exposure to surface soil conditions. Current site workers' 

exposure would be less than that assumed for the hypothetical future site worker scenario because 



Table 10.4.10 
Chemicals Present in Site Samples 
AOC 638 - Groundwater 
Naval Base Charleston, Zone G 
Charleston, South Carolina 

Parameter 

Frequency 
of 

Detection 

Range 
of 

Detection 

Average 
Detected 

Concentration 

Range 
of 

SQL 

Screening Concentration 
Residential 

RBC 	Background Units 

Number 
Exceeding 
RBC Bkgd 

Inorganics 
Aluminum (Al) 1 1 26.7 26.7 26.7 NA NA 3700 692 UG/L 
Arsenic (As) 1 1 5.1 5.1 5.1 NA NA 0.045 17.8 UG/L 1 
Barium (Ba) 1 1 23.8 23.8 23.8 NA NA 260 31 UG/L 
Calcium (Ca) 1 1 89500 89500 89500 NA NA NA NA UG/L 
Iron (Fe) 1 1 6680 6680 6680 NA NA NA NA UG/L 
Magnesium (Mg) 1 1 259000 259000 259000 NA NA NA NA UG/L 
Manganese (Mn) 1 1 196 196 196 NA NA 84 2906 UG/L 1 
Potassium (K) 1 1 109000 109000 109000 NA NA NA NA UG/L 
Sodium (Na) 1 1 2520000 2520000 2520000 NA NA NA NA UG/L 

Notes: 
SQL - Sample quantitation limit 
RBC - Risk-based concentration 
UG/L - micrograms per liter 
NA - Not applicable or not available 
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of their limited soil contact. Therefore, future worker assessment is considered to be I 

conservatively representative of current site workers. The location of the site does not allow 2 

convenient access to potential trespassers. Since future use of the site is uncertain, the adolescent 3 

trespasser was qualitatively addressed relative to the child resident. The future site resident 4 

scenario was built on the premise that existing buildings would be removed and replaced with 5 

dwellings. 	 6 

7 

Exposure Pathways 	 8 

Exposure pathways for the hypothetical future site residents and site workers are dermal contact 9 

and incidental ingestion of surface soils. Uniform exposure was assumed for all sample locations. 10 

The groundwater pathways were excluded because there were no COPCs identified. ii 

Table 10.4.11 presents the justification for exposure pathways assessed in this HHRA. 	12 

13 

Exposure Point Concentrations 	 14 

Since less than ten samples were collected, the maximum detected concentration was used as 15 

EPCs, as discussed in Section 7 of this RFI. 	 16 

17 

Quantification of Exposure 	 18 

Soil 	 19 

CDIs for ingestion and dermal contact with soils are shown in Tables 10.4.12 and 10.4.13, 20 

respectively. 	 21 

22 

10.4.6.4 Toxicity Assessment 	 23 

Toxicity assessment terms and methods are discussed in Section 7 of this report. Table 10.4.14 24 

presents toxicological information specific to each COPC identified at AOC 638. This information 25 

was used in the quantification of risk/hazard associated with soil contaminants. Brief toxicological 26 

profiles for each COPC are provided in the following paragraphs. 	 27 
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of their limited soil contact. Therefore, future worker assessment is considered to be 

conservatively representative of current site workers. The location of the site does not allow 

convenient access to potential trespassers. Since future use of the site is uncertain, the adolescent 

trespasser was qualitatively addressed relative to the child resident. The future site resident 

scenario was built on the premise that existing buildings would be removed and replaced with 

dwellings. 

Exposure Pathways 

Exposure pathways for the hypothetical future site residents and site workers are dermal contact 

and incidental ingestion of surface soils. Uniform exposure was assumed for a11 sample locations. 

The groundwater pathways were excluded because there were no COPCs identified. 

Table 10.4.11 presents the justification for exposure pathways assessed in this HHRA. 

Exposure Point Concentrations 

Since less than ten samples were collected, the maximum detected concentration was used as 

EPCs, as discussed in Section 7 of this RFI. 

Quantification of Exposure 

Soil 

CDIs for ingestion and dermal contact with soils are shown in Tables 10.4.12 and 10.4.13, 

respectively. 

10.4.6.4 Toxicity Assessment 

Toxicity assessment terms and methods are discussed in Section 7 of this report. Table 10.4.14 

presents toxicologicaI information specific to each COPC identified at AOC 638. This information 

was used in the quantification of risklhazard associated with soil contaminants. Brief toxicological 

profiles for each COPC are provided in the following paragraphs. 
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Potentially Exposed 
Population 

Table 10.4.11 
Zone G 

AOC 638 
Exposure Pathways Summary 

Medium and Exposure 	Pathway Selected for 
Pathway 	 Evaluation? Reason for Selection or Exclusion 

Current Land Uses 

  

Current Site 
UsersAlaintenance 

Air, Inhalation of gaseous 
contaminants emanating from 
soil 

Air, Inhalation of chemicals 
entrained in fugitive dust 

Shallow  groundwater, 
Ingestion of contaminants 
during potable or general  use 

Shallow groundwater, 
Inhalation of volatilized 
shallow groundwater 
contaminants 

Fate and transport screening did not identify any 
COPCs for this indirect exposure pathway. 

No 	 This exposure pathway was considered 
insignificant compared to the other pathways. 

Shallow groundwater is not currently used as a 
source of.potable or process water at AOC 638. 

No 	Shallow groundwater is not currently used as a 
source of potable or process water at AOC 638. 

Soil, Incidental ingestion 
	

No (Qualified) 
	

Future land uSe assessment is considered to be 
conservatively representative of current receptors. 

Soil, Dermal contact 
	

No (Qualified) 
	

Future land use assessment is considered to be 
conservatively representative of current receptors. 

Future Land Uses 

Future Site Residents, 
Site Worker, 
Trespassers 

Air, Inhalation of gaseous 
contaminants emanating from 
soil 

Air, Inhalation of chemicals 
entrained in fugitive dust 

Shallow groundwater, 
Ingestion of contaminants 
during potable or general use 

Shallow groundwater, 
Inhalation of volatilized 
contaminants during domestic 
use 

Soil, Incidental ingestion 

Soil, Dermal contact 

Wild game or domestic 
animals. Ingestion of tissue 
impacted by media 
contamination 

Fruits and vegetables, 
Ingestion of plant tissues 
grown in media 

No 	Fate and transport screening did not identify any 
COPCs for this indirect exposure pathway. 

This exposure pathway was considered 
insignificant compared to the other pathways. 

No 	No COPCs were identified for shallow 
groundwater based on conservative screening. 

No 	No COPCs were identified for shallow 
groundwater based on conservative screening, 

Yes 
	

COPCs were identified subsequent to risk-based 
and background screening comparisons. 

COPCs were identified subsequent to risk•based 
and background screening comparisons. 

No 	Hunting/taking of game and/or raising livestock is 
prohibited within the Charleston, South Carolina 
city limits. 

No 	The potential for significant exposure via this 
pathway:is low relative to that of other exposure 
pathways assessed. 
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Table 10.4.11 
Zone G 

AOC 638 
Expasure Pathways Summary 

PottntiPUy Exposed Medium ond Exposure Pathway Selected for 
Populrtlon Pathmy Evaluation? Reason for Selection or Exclusion 

Current Sire Air. Inhalation of gaseous No Fate and transport screening did not identify any 
UscrdMaintenrncc ~ontaminms e d n g  from COPCs for this indirect exposure pathway. 

soil 

Air. Inhalation of chemicals 
entrained in fugitive dust 

No This exposure pathway was considered 
insignificant compared to tht other pathways. 

Sttattow groundwuttr, No &low grotlndwater is not currently used as a 
hgtstim of c m  some of potable or process water at AUC 638. 
during porrbk or gmrd Use 

Shallow gmdwatcr. No Shallow groundwater is not currently used as a 
Inhalation of volatilized source of potable or process water at AOC 638. 
shallow groundwater 
contaminants 

Soil, Imidental ingestion No f Qualified) Future land use ~ s s m e n t  is considered to k 
wnservatively represcnmtivc of current recqxors. 

Soil, Dermal contact No (Qualified) Future land use assessment is considered to be 
conservatively representative of current receptors. 

Future Site Residents, Air. lnhaiation of gaseous No 
Site Worker. contaminants emanating fmm 
Trespassers soil 

Air, lnfinlation of chemicals No 
entcntraillcd in fugitive dust 

Shallow groundwater. No 
Ingestion of contaminants 
during potable or gewral use 

Shallow groundwater, No 
lnhrtation of volatil$ad 
contamiwns during domestic 
U K  

Soil. Incidental ingestion 

Soil, f ) c d  contact 

Fate and transport screening did not identify any 
COPCs for this indirect exposure pathway. 

This exposure pathway was considered 
insignificant comprrcd to the other pathways. 

No COPCs were identified for shallow 
groundwater based on conservative screening. 

No COPCs wore identified for shallow 
groundwater bPsed on conservative screening. 

Yes COPCs were identified subsequent to nsk-based 
and background screening wmparisons. 

Yes corn IKrn i d d f w l s u ~  to rkk+bascd 
and tackgmund screening camparisonr. 

Wild game or domestic No Huntingltakrng of game W o r  raising livestock is 
animals. Ingestion of tissue prohibited within the Charleston. South Carolina 
impacted by media city limits. 
contammtlon 

Fruits and vcgasbIcs, No The pc~ential for significant exposure via this 
Ingestion of plan! tissues pathway is bw relative to that of other exposure 
grown in media pathways assessed. 



Table 10.4.12 
Chronic Daily Intakes 
Incidental ingestion of Surface Soil 
AOC 638 
Naval Base Charleston, Zone G 
Charleston, South Carolina 

Fraction 
Ingested from 
Contaminated 

Chemical 	Source * 
Carcinogenic PAHs 
Benzo(a)p 	 1 

Exposure 
Point 

Concentration 
(mg/kg) 

0.22 

Future 	Future 	Future 
Resident adult Resident child Resident lwa 

H-CDI 	H-CDI 	C-CD1 
(mg/kg-day) (mg/kg-day) (mg/kg-day) 

3.0E-07 	2.8E-06 	3.4E-07  

Future 
Worker adult 

H-CDI 
(mg/kg-day) 

1.1E-07 

Future 
Worker adult 

C-CDI 
(mg/kg-day) 

3.8E-08 

NOTES: 
lwa Lifetime weighted average; used to calculate carcinogenic CDI, RAGS Parts A and B 

CDI Chronic Daily Intake in mg/kg-day 
H-CDI CDI for hazard quotient 
C-CDI CDI for excess cancer risk 

* 	Reflects the estimated fraction of the site impacted by the corresponding COPC. 
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Table 10.4.13 
Chronic Daily Intakes 
Dermal Contact with Surface Soil 
AOC 638 
Naval Base Charleston, Zone G 
Charleston, South Carolina 

Chemical 

Exposure 	Dermal 
Point 	Absorption 

Concentration Factor 
FI/FC * 	(mg/kg) 	(unitless) 

Future 	Future 	Future 
Resident adult Resident child Resident lwa 

H-CD! 	H-CDI 	C-CDI 
(mg/kg-day) (mg/kg-day) (mg/kg-day) 

Future 	Future 
Worker adult Worker adult 

H-CDI 	C-CDI 
(mg/kg-day) (mg/kg-day) 

Inorganic 
Benzo(a)pyrene Equivalents 	 1 	0.22 	0.01 1.2E-07 	4.1E-07 	7.7E-08 8.8E-08 	3.2E-08 

NOTES: 
CDI Chronic Daily Intake in mg/kg-day 

H-CDI CDI for hazard quotient 
C-CDI CDI for excess cancer risk 

* 	Reflects the estimated fraction of the site impacted by the corresponding COPC. 
The dermal absorption factor was applied to the exposure point concentration 

to reflect the ability for trans-dermal migration of inorganic and organic chemicals 
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Table 10.4.14 

Tmdcological Reference Information 

for Chemicals of Potential Concern 

AOC 638 

Naval Base Charleston, Zone G 

Charleston, South Carolina 

Non-Carcinogenic Toxicity Data 	 Carcinogenic Toxicity Data 

Oral 
	

Uncertainty 	inhalation 	 Uncertainty 	Oral Slope 	Inhalation 	Weight 

Reference Done 
	

Confidence Critical Effect 
	

Factor 	Reference Dose 	Confidence Critical Effect 	Factor 	 Factor 	 Slope Factor 	 of 	Tumor 

Chemical 
	

(nteht-day) 
	

Level 
	

Oral 	On/kg-day) 	 Level 	 Inhalation 	OLS-d07itne 	(kg-day/nag) 	Evidence 	Type 

Bento(a)pyrene Equivalents 	 NA 	 NA 	NA 	 NA 	 NA 	 NA 	NA 	 NA 	 7.3 	 6.1 	b 	52 	mines 

Notes: 

a 	 = Integrated Risk Information System (IRIS) 

b 	 = Withdrawn from IRLYHEAST 

NA 	 = Not applicable or net available 
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1 BEQs include the following list of PAHs: 

Benzo(a)anthracene TEF 0.1 2 

Benzo(b)fluoranthene TEF 0.1 3 

Dibenz(a,h)anthracene TEF 1.0 4 

Benzo(k)fluoranthene TEF 0.01 5 

Benzo(a)pyrene TEF 1.0 6 

Indeno(1,2,3-cd)pyrene TEF 0.1 7 

Chrysene TEF 0.001 8 

Some PAHs are toxic to the liver, kidney, and blood. However, the toxic effects of the PAHs 9 

above have not been well established. There are no RfDs for the PAHs above due to a lack of io 

data. All PAHs listed above are classified by USEPA as B2 carcinogens, and their carcinogenicity 11 

is addressed relative to that of benzo(a)pyrene, having an oral SF 7.3 (mg/kg-day)'. TEFs, also 12 

set by USEPA, are multipliers that are applied to the detected concentrations, which are 13 

subsequently used to calculate excess cancer risk. These multipliers are discussed further in the 14 

exposure and toxicity assessment sections. Most carcinogenic PAHs have been classified as such 15 

due to animal studies using large doses of purified PAHs. There is some doubt as to the validity 16 

of these listings, and the SFs listed in USEPA's RBC table are provisional. However, these PAHs 17 

are carcinogens when the exposure involves a mixture of other carcinogenic substances (e.g., coal is 

tar, soot, cigarette smoke, etc.). As listed in IRIS, the basis for the benzo(a)pyrene 19 

B2 classification is human data specifically linking benzo(a)pyrene to a carcinogenic effect are 20 

lacking. There are, however, multiple animal studies in many species demonstrating 21 

benzo(a)pyrene to be carcinogenic by numerous routes. 	 22 

Benzo(a)pyrene has produced positive results in numerous genotoxicity assays. At the June 1992 23 

CRAVE Work Group meeting, a revised risk estimate for benzo(a)pyrene was verified. This 24 

section provides information on three aspects of the carcinogenic risk assessment for the agent in 25 
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BEQs include the following list of PAHs: 

Benzo(a)anthracene TEF 0.1 

Benzo(b)fluoranthene TEF 0.1 

Dibenz(a, h)anthracene TEF 1.0 

Benzo(k)fluoranthene TEF 0.01 

Benzo(a)pyrene TEF 1.0 

Indeno(l,2,3-cd)pyrene TEF 0.1 

Chry sene TEF 0.001 

Some PAHs are toxic to the liver, kidney, and blood. However, the toxic effects of the PAHs 

above have not been well established. There are no RfDs for the PAHs above due to a lack of 

data. All PAHs listed above are classified by USEPA as B2 carcinogens, and their carcinogenicity 

is addressed relative to that of benzo(a)pyrene, having an oral SF 7.3 (mglkg-day)'. TEFs, also 

set by USEPA, are multipliers that are applied to the detected concentrations, which are 

subsequently used to calculate excess cancer risk. These multipliers are discussed further in the 

exposure and toxicity assessment sections. Most carcinogenic PAHs have been classified as such 

due to animal studies using large doses of purified PAHs. There is some doubt as to the validity 

of these listings, and the SFs listed in USEPA's RBC table are provisional. However, these PAHs 

are carcinogens when the exposure involves a mixture of other carcinogenic substances (e.g., coal 

tar, soot, cigarette smoke, etc.). As listed in IRIS, the basis for the benzo(a)pyrene 

B2 classification is human data specifically linking benzo(a)pyrene to a carcinogenic effect are 

lacking. There are, however, multiple animal studies in many species demonstrating 

benzo(a)pyrene to be carcinogenic by numerous routes. 

Benzo(a)pyrene has produced positive results in numerous genotoxicity assays. At the June 1992 

CRAVE Work Group meeting, a revised risk estimate for benzo(a)pyrene was verified. This 

section provides information on three aspects of the carcinogenic risk assessment for the agent in 
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question: The USEPA classification and quantitative estimates of exposure. The classification 1 

reflects a weight-of-evidence judgment of the likelihood that the agent is a human carcinogen. The 2 

quantitative risk estimates are presented in application of a low-dose extrapolation procedure and 3 

presented as the risk per (mg/kg-day). The unit risk is the quantitative estimate in terms of either 4 

risk per Azg/L drinking water or risk per lig/m3  air breathed. The third form in which risk is 5 

presented is drinking water or air concentration providing cancer risks of 1 in 10,000 or 1 in 6 

1,000,000. The Carcinogenicity Background Document provides details on the carcinogenicity 7 

values found in IRIS. Users are referred to the Oral Reference Dose and Reference Concentration 

sections for information on long-term toxic effects other than carcinogenicity. 	 9 

The basis for the dibenz(a,h)anthracene and benzo(b)fluoranthene B2 classification is listed in IRIS 10 

as no human data and sufficient data from animal bioassays. Benzo(b)fluoranthene produced 11 

tumors in mice after lung implantation, intraperitoneal or subcutaneous injection, and skin 12 

painting. The basis for the benzo(a)anthracene B2 classification is listed in IRIS as no human data 13 

and sufficient data from animal bioassays. Benzo(a)anthracene produced tumors in mice exposed 14 

by gavage; intraperitoneal, subcutaneous or intramuscular injection; and topical application. is 

Benzo(a)anthracene produced mutations in bacteria and in mammalian cells, and transformed 16 

mammalian cells in culture. The basis for the benzo(k)fluoranthene B2 classification is listed in 17 

IRIS as no human data and sufficient data from animal bioassays. Benzo(k)fluoranthene produced 18 

tumors after lung implantation in mice and when administered with a promoting agent in skin- 19 

painting studies. Equivocal results have been found in a lung adenoma assay in mice. 20 

Benzo(k)fluoranthene is mutagenic in bacteria. (Klaassen, et al. , 1986). 	 21 

10.4.6.5 Risk Characterization 	 22 

Surface Soil Pathways 	 23 

Exposure to surface soil onsite was evaluated under both residential and site worker scenarios. 24 

For these scenarios, the incidental ingestion and dermal contact exposure pathways were 25 
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question: The USEPA classification and quantitative estimates of exposure. The classification 

reflects a weight-of-evidence judgment of the likelihood that the agent is a human carcinogen. The 

quantitative risk estimates are presented in application of a low-dose extrapolation procedure and 

presented as the risk per (mgikgday). The unit risk is the quantitative estimate in terms of either 

risk per pg/L drinking water or risk per ,uglm' air breathed. The third form in which risk is 

presented is drinking water or air concentration providing cancer risks of 1 in 10,000 or 1 in 

1,000,000. The Carcinogenicity Background Document provides details on the carcinogenicity 

values found in IRIS. Users are referred to the Oral Reference Dose and Reference Concentration 

sections for information on long-term toxic effects other than carcinogenicity. 

The basis for the dibenz(a,h)anthracene and benzo(b)fluoranthene B2 classification is listed in IRIS 

as no human data and sufficient data from animal bioassays. Benzo(b)fluoranthene produced 

tumors in mice after lung implantation, intraperitoneal or subcutaneous injection, and skin 

painting. The basis for the benzo(a)anthracene B2 classification is listed in IRIS as no human data 

and suffcient data from animal bioassays. Benzo(a)anthracene produced tumors in mice exposed 

by gavage; intraperitoneal, subcutaneous or intramuscular injection; and topical application. 

Benzo(a)anthracene produced mutations in bacteria and in mammalian cells, and transformed 

mammalian cells in culture. The basis for the benzo(k)fluoranthene B2 classification is listed in 

IRIS as no human data and sufficient data from animal bioassays. Benzofk)fluoranthene produced 

tumors after lung implantation in mice and when administered with a promoting agent in skin- 

painting studies. Equivocal results have been found in a lung adenorna assay in mice. 

Benzo(k)fluoranthene is mutagenic in bacteria. (Klaassen, et al, , 1986). 

10.4.6.5 Risk Characterization 

Surface Soil Pathways 

Exposure to surface soil onsite was evaluated under both residential and site worker scenarios. 

For these scenarios, the incidental ingestion and dermal contact exposure pathways were 
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evaluated. For noncarcinogenic contaminants evaluated for future site residents, hazard was I 

computed separately to address child and adult exposure. Tables 10.4.15 and 10.4.16 present the 2 

computed carcinogenic risks and/or HQs associated with the incidental ingestion of and dermal 3 

contact with site surface soils, respectively. 	 4 

Hypothetical Site Residents 	 5 

The ingestion ILCR (based on the adult and child lifetime weighted average) for AOC 638 surface 6 

soils is 3E-06. The dermal pathway ILCR is 1E-06. BEQs were the sole contributors to the 7 

ingestion and dermal pathways. Though the adolescent trespasser was not quantitatively addressed 8 

for this site, the following semiquantitative analysis was performed using the results of the 9 

residential risk analysis. Exposure frequency and duration under the residential scenario are to 

350 days/year and 30 years, respectively, compared to 52 day/year and 7 years for the adolescent 11 

trespasser. Substituting the trespasser exposure frequency and duration into the CDI equation 12 

would result in a risk estimate approximately 98% below the residential risk estimate. Assuming 13 

that adolescent trespassers gain access to the site, the cumulative soil pathway (both ingestion and 14 

dermal) risk for the adolescent trespasser was estimated to be approximately 1E-07. 	 15 

Hypothetical Site Workers 	 16 

Site worker ILCRs are 3E-07 and 5E-07 for the ingestion and dermal contact pathways, 17 

respectively. BEQs were the sole contributors for each pathway. 	 18 

COCs Identified 	 19 

COCs were identified based on cumulative (all pathway) risk and hazard projected for this site on 20 

a medium-specific basis. USEPA has established a generally acceptable risk range of 1E-04 to 21 

1E-06, and a hazard index threshold of 1.0 (unity). As recommended by SCDHEC, a COC was 22 

considered to be any chemical contributing to a cumulative risk level of 1E-06 or greater and/or 23 

a cumulative hazard index above 1.0, and whose individual ILCR exceeds 1E-06 or whose hazard 24 
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evaluated. For noncarcinogenic contaminants evaluated for future site residents, hazard was 

computed separately to address child and adult exposure. Tables 10.4.15 and 10.4.16 present the 

computed carcinogenic risks and/or HQs associated with the incidental ingestion of and dermal 

contact with site surface soils, respectively. 

Hypothetical Site Residents 

The ingestion ILCR (based on the adult and child lifetime weighted average) for AOC 638 surface 

soils is 3E-06. The dermal pathway ILCR is 1E-06. BEQs were the sole contributors to the 

ingestion and dermal pathways. Though the adolescent trespasser was not quantitatively addressed 

for this site, the following semiquantitative analysis was performed using the results of the 

residential risk analysis. Exposure frequency and duration under the residential scenario are 

350 dayslyear and 30 years, respectively, compared to 52 daylyear and 7 years for the adolescent 

trespasser. Substituting the trespasser exposure frequency and duration into the CDI equation 

would result in a risk estimate approximately 98 % below the residential risk estimate. Assuming 

that adolescent trespassers gain access to the site, the cumulative soil pathway (both ingestion and 

dermal) risk for the adolescent trespasser was estimated to be approximately 1E-07. 

Hypothetical Site Workers 

Site worker ILCRs are 3E-07 and 5E-07 for the ingestion and dermal contact pathways, 

respectively. BEQs were the sole contributors for each pathway. 

COCs Identified 

COCs were identified based on cumulative (all pathway) risk and hazard projected for this site on 

a medium-specific basis. USEPA has established a generally acceptable risk range of 1E-04 to 

1E-06, and a hazard index threshold of 1.0 (unity). As recommended by SCDHEC, a COC was 

considered to be any chemical contributing to a cumulative risk level of 1E-06 or greater and/or 

a cumulative hazard index above 1 .O, and whose individual ILCR exceeds 1E-06 or whose hazard 



Table 10.4.15 
Hazard Quotients and Incremental Lifetime Cancer Risks 
Incidental Surface Soil Ingestion 
AOC 638 
Naval Base Charleston, Zone G 
Charleston, South Carolina 

Chemical 

Oral RfD 
Used 

(mg/kg-day) 

Oral SF 
Used 

(mg/kg-day)-1 

Future 	Future 
Resident Adult 	Resident Child 

Hazard Quotient Hazard Quotient 

Future 
Resident lwa 

ILCR 

Future 
Worker Adult 

Hazard Quotient 

Future 
Worker Adult 

1LCR 
Carcinogenic PAils 

Benzo(a)pyrene Equivalents NA 7.3 ND 	 ND 2.5E-06 ND 2.8E-07 

SUM Hazard Index/ILCR ND 	 ND 3E-06 ND 3E-07 

NOTES: 
NA Not available 
ND 	Not Determined due to lack of available information 
lwa Lifetime weighted average; used to calculate excess carcinogenic risk derived from RAGS Part A 

ILCR Incremental Lifetime Cancer Risk 
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Table 10.4,16 
Hazard Quotients and Incremental Lifetime Cancer Risks 
Dermal Contact With Surface Soil 
AOC 638 
Naval Base Charleston, Zone G 
Charleston, South Carolina 

Chemical 

Oral RfD 	Oral SF 
Dermal 	Used 	Used 

Adjustment (mg/kg-day) (mg/kg-day)-1 

Future 	Future 
Resident Adult 	Resident Child 

Hazard Quotient Hazard Quotient 

Future 
Resident lwa 

ILCR 

Future 
Worker Adult 

Hazard Quotient 

Future 
Worker Adult 

ILCR 
Carcinogenic PAHs 

Benzo(a)pyrene Equivalents 0.5 	NA 	14.6 ND ND 1.1E-06 ND 4.6E-07 

SUM Hazard Index/ILCR ND ND lE-06 ND 5E-07 

NOTES: 
NA Not available 

	

ND 	Not Determined due to lack of available information 
lwa Lifetime weighted average; used to calculate excess carcinogenic risk derived from RAGS Part A 

ILCR Incremental Lifetime Cancer Risk 

	

- 	Dermal to absorbed dose adjustment factor is applied to adjust for Oral SF and RfD (i.e., the oral RfD is based 
on oral absorption efficiency which should not be applied to dermal exposure and dermal CDI) 
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quotient exceeds 0.1. For carcinogens, this approach is relatively conservative, because a 1 

cumulative risk level of 1E-04 (and individual ILCR of 1E-06) is recommended by USEPA 2 

Region N as the trigger for establishing COCs. The COC selection method presented was used 3 

to provide a more comprehensive evaluation of chemicals contributing to carcinogenic risk or 4 

noncarcinogenic hazard during the RGO development process. Table 10.4.17 presents the COCs 5 

identified for AOC 638 surface soil and shallow groundwater. 	 6 

Surface Soils 

Future Site Residents 	 8 

BEQs were identified as soil pathway COCs based on their contribution to cumulative ILCR 9 

projections. 	 to 

Future Site Workers 	 1k 

No soil pathway COCs were identified for the site worker scenario. 	 12 

The extent of the COCs identified in surface soil is briefly discussed below. To facilitate this 13 

discussion of the extent of COC concentrations, residential soil RBCs were compared to each 14 

reported concentration for each COC. BEQs were detected in three of four surface soil samples is 

and at a concentration above its residential RBC in only one surface soil sample. 	 16 

10.4.6.6 Risk Uncertainty 	 17 

Characterization of Exposure Setting and Identification of Exposure Pathways 	 18 

The potential for high bias is introduced through the exposure setting and pathway selection due 19 

to the highly conservative assumptions (i.e., future residential use) recommended by USEPA 20 

Region N when assessing potential future and current exposure. The exposure assumptions made 21 

in the site worker scenario are highly protective and would tend to overestimate exposure. 22 

Residential use of the site would not be expected, based on current site uses and the nature of 23 
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quotient exceeds 0.1. For carcinogens, this approach is relatively conservative, because a 

cumulative risk level of IE-04 (and individual ILCR of 1E-06) is recommended by USEPA 

Region IV as the trigger for establishing COCs. The COC selection method presented was used 

to provide a more comprehensive evaluation of chemicals contributing to carcinogenic risk or 

noncarcinogenic hazard during the RGO development process. Table 10.4.17 presents the COCs 

identified for AOC 638 surface soil and shallow groundwater. 

Surface Soils 

Future Site Residents 

BEQs were identified as soil pathway COCs based on their contribution to cumulative ILCR 

projections. 

Future Site Workers 

No soil pathway COCs were identified for the site worker scenario. 

The extent of the COCs identified in surface soil is briefly discussed below. To facilitate this 

discussion of the extent of COC concentrations, residential soil RBCs were compared to each 

reported concentration for each COC. BEQs were detected in three of four surface soil samples 

and at a concentration above its residential RBC in only one surface soil sample. 

10.4.6.6 Rsk Uncertainty 

Characterization of Exposure Setting and Identification of Exposure Pathways 

The potential for high bias is introduced through the exposure setting and pathway selection due 

to the highly conservative assumptions (i.e., future residential use) recommended by USEPA 

Region IV when assessing potential future and current exposure. The exposure assumptions made 

in the site worker scenario are highly protective and would tend to overestimate exposure. 

Residential use of the site would not be expected, based on current site uses and the nature of 



Table 10.4.17 
Summary of Risk and Hazard-based COCs 
AOC 638 
Naval Base Charleston, Zone G 
Charleston, South Carolina 

Future 
Exposure 	 Resident Adult 

Medium 	Pathway 	 Hazard Quotient 

Future 
Resident Child 

Hazard Quotient 

Future 
Resident lwa 

ILCR 
Future Site Worker 

Hazard Quotient 	ILCR 
Identification 
of COCs 

Surface Soil 	Incidental 	Carcinogenic PAHs 
Ingestion 	Benzo(a)pyrene Equivalents 

Dermal 	Carcinogenic PAHs 
Benzo(a)pyrene Equivalents 

ND 

ND 

ND 

ND 

2.5E-06 

1.1E-06 

ND 

ND 

2.8E-07 

4.6E-07 

2 

2 

Surface Soil Pathway Sum ND ND 4E-06 ND 7E-07 

Notes: 
ND indicates not determined due to the lack of available risk information. 
ILCR indicates incremental excess lifetime cancer risk 
HI indicates hazard index 
1- Chemical is a COC by virtue of projected child residence noncarcinogenic hazard. 
2- Chemical is a COC by virtue of projected future resident lifetime ILCR. 
3- Chemical is a COC by virtue of projected site worker noncarcinogenic hazard. 
4- Chemical is a COC by virtue of projected site worker ILCR. 
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surrounding buildings and features. Current reuse plans call for continued commercial/industrial 

or recreational use of Zone G. If this area were to be used as a residential site, existing features 2 

would be demolished, and the surface soil conditions would likely change — the soils could be 3 

covered with landscaping soil and/or a house. Consequently, exposure to surface soil conditions 4 

as represented by samples collected during the RFI would not be likely under a true future 5 

residential scenario. These factors indicate that exposure pathways assessed in this HHRA would 6 

generally overestimate the risk and hazard posed to current site workers and future site residents. 7 

Groundwater is not currently used at AOC 638 for potable or industrial purposes. A base-wide 8 

system provides drinking and process water to buildings throughout Zone G. This system is 9 

planned to remain in operation under the current base reuse plan. As a result, use of shallow 10 

groundwater would not be expected under future site use scenarios. Therefore, the scenario iI 

established to project risk/hazard associated with shallow groundwater exposure is highly 12 

conservative, and associated pathways are not expected to be completed in the future. 	 13 

Determination of Exposure Point Concentrations 	 14 

The maximum detected soil constituent concentration was used as the exposure point concentration 15 

for this site. Use of maximum detected concentrations represent conservative assumptions when 16 

applied as the EPC, such that it is unlikely that the maximum detected concentration 17 

underestimates the true mean concentration. Although characterizing the site with only four 18 

surface soil samples adds some uncertainty as to how well the extent of BEQ contamination has 19 

been defined, no area of gross contamination is indicated based on current data. 	 20 

Quantification of Risk/Hazard 	 21 

As indicated by the discussions above, the uncertainty and variability inherent in the risk 22 

assessment process is great. In addition, many site-specific factors have affected the uncertainty 23 
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surrounding buildings and features. Current reuse plans call for continued commercial/industrial 

or recreational use of Zone G. If this area were to be used as a residential site, existing features 

would be demolished, and the surface soil conditions would likely change - the soils could be 

covered with landscaping soil and/or a house. Consequently, exposure to surface soil conditions 

as represented by samples collected during the RFI would not be likely under a true future 

residential scenario. These factors indicate that exposure pathways assessed in this HHRA would 

generally overestimate the risk and hazard posed to current site workers and future site residents, 

Groundwater is not currently used at AOC 638 for potable or industrial purposes. A base-wide 

system provides drinking and process water to buildings throughout Zone G. This system is 

planned to remain in operation under the current base reuse plan. As a result, use of shallow 

groundwater would not be expected under future site use scenarios. Therefore, the scenario 

established to project risWhazard associated with shallow groundwater exposure is highly 

conservative, and associated pathways are not expected to be completed in the future. 

Determination of Exposure Point Concentrations 

The maximum detected soil constituent concentration was used as the exposure point concentration 

for this site. Use of maximum detected concentrations represent conservative assumptions when 

applied as the EPC, such that it is unlikely that the maximum detected concentration 

underestimates the true mean concentration. Although characterizing the site with only four 

surface soil samples adds some uncertainty as to how well the extent of BEQ contamination has 

been defined, no area of gross contamination is indicated based on current data, 

Quantification of RisWHazard 

As indicated by the discussions above, the uncertainty and variability inherent in the risk 

assessment process is great. In addition, many site-specific factors have affected the uncertainty 
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of this assessment that would upwardly bias the risk and hazard estimates. Exposure 1 

pathway-specific sources of uncertainty are discussed below. 	 2 

Soil 	 3 

A conservative screening process was used to identify COPCs for AOC 638. The potential for 4 

eliminating CPSSs with the potential for cumulative HI greater than one was addressed for 5 

noncarcinogens through the use of RBCs that were reduced one order of magnitude. For 6 

carcinogens, the RBCs are based on a conservative target risk of 1E-06. Use of conservative 7 

RBCs in combination with the use of maximum detected concentrations minimizes the likelihood s 

of a significant contribution to risk/hazard based on eliminated CPSSs. Of the CPSSs screened 9 

and eliminated from formal assessment, none was reported at a concentration close to its RBC 10 

(e.g., within 10% of its RBC). 	 11 

Groundwater 	 12 

The same conservative screening process used for soil is also used for groundwater. Of the CPSSs 13 

screened and eliminated from formal assessment, none was reported at a concentration close to its 14 

RBC (e.g., within 10% of its RBC). 	 15 

Background-related Risk 	 16 

Soil 	 17 

Aluminum, arsenic, and beryllium were detected in AOC 638 surface soil above their respective 18 

RBCs and arsenic and manganese were detected in AOC 638 groundwater above their respective 19 

tap water RBCs. These elements were not considered in the risk assessment based on comparison 20 

to background concentrations. It is not unusual for naturally occurring or background 21 

concentrations of some elements to exceed RBCs. It is the risk assessment's function to identify 22 

excess risk and/or hazard, or that which is above background levels. The following is a discussion 23 
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of this assessment that would upwardly bias the risk and hazard estimates. Exposure 

pathway-specific sources of uncertainty are discussed below. 

Soil 

A conservative screening process was used to identify COPCs for AOC 638. The potential for 

eliminating CPSSs with the potential for cumulative HI greater than one was addressed for 

noncarcinogens through the use of RBCs that were reduced one order of magnitude. For 

carcinogens, the RBCs are based on a conservative target risk of 1E-06. Use of conservative 

RBCs in combination with the use of maximum detected concentrations minimizes the likelihood 

of a significant contribution to risWhazard based on eliminated CPSSs. Of the CPSSs screened 

and eliminated from formal assessment, none was reported at a concentration close to its RBC 

(e.g., within 10% of its RBC). 

Groundwater 

The same conservative screening process used for soil is also used for groundwater. Of the CPSSs 

screened and eliminated from formal assessment, none was reported at a concentration close to its 

RBC (e.g., within 10% of its RBC). 

Background-related Risk 

Soil 

Aluminum, arsenic, and beryllium were detected in AOC 638 surface soil above their respective 

RBCs and arsenic and manganese were detected in AOC 638 groundwater above their respective 

tap water RBCs. These elements were not considered in the risk assessment based on comparison 

to background concentrations. It is not unusual for naturally occurring or background 

concentrations of some elements to exceed RBCs. It is the risk assessment's function to identify 

excess risk and/or hazard, or that which is above background levels. The following is a discussion 
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of the residential scenario risk/hazard associated with background concentrations of these 1 

elements. 	 2 

The arsenic (17.2 mg/kg) and beryllium (1.2 mg/kg) background surface soil concentrations equate 3 

with an cumulative ILCR of 5E-05 (based on the adult and child lifetime weighted average). The 4 

cumulative soil residential risk for AOC 638 is 4E-06. The background surface soil concentrations s 

of aluminum (18,700 mg/kg), arsenic (17.2 mg/kg), and beryllium (1.2 mg/kg) equate with an 6 

cumulative HI of 1 (based on the resident child). The cumulative soil resident child HI for 7 

AOC 638 was not determined in the absence of any noncarcinogenic COPCs. The background 8 

shallow groundwater concentration for arsenic (17.8 .4g/L) equates with an ILCR of 4E-04 (based 9 

on the adult and child lifetime weighted average). The background shallow groundwater 10 

concentration of manganese (2,906 .4g/L) equates with a an HI of 3. There were no COPCs 11 

identified for AOC 638 shallow groundwater. 	 12 

10.4.6.7 Risk Summary 	 13 

The risk and hazard posed by contaminants at AOC 638 were assessed for the future site worker 14 

and the future site resident under RME assumptions. In surface soils, the incidental ingestion and 15 

dermal contact pathways were assessed in this HHRA. The groundwater pathway was not 16 

assessed since there were no COPCs identified. Table 10.4.18 presents the risk summary for each 17 

soil pathway/receptor group evaluated for AOC 638. 	 18 

Soil — Residential Scenario 	 19 

Residential soil pathway COCs identified for AOC 638 include BEQs. Figure 10.4-5 illustrates 20 

point risk estimates for AOC 638 surface soil pathways under a residential scenario. 21 

Table 10.4.19 summarizes the risk contribution of each COPC at each sample location. This point 22 

risk map is based on the unlikely assumption that a potential future site resident will be chronically 23 

exposed to specific points. Exposure to surface soil conditions is more likely the result of uniform 24 
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of the residential scenario riskhazard associated with background concentrations of these 

elements. 

The arsenic (1 7 . 2  mgtkg) and beryllium (1.2 rng/kg) background surface soil concentrations equate 

with an cumulative IWR of 5E35 (based on the adult and child lifetime weighted average). The 

cumulative soil residential risk for AOC 638 is 4E-06. The background surface soil concentrations 

of aluminum (18,700 mglkg), arsenic (17.2 mglkg), and beryllium (1.2 mglkg) equate with an 

cumulative HI of 1 (based on the resident child). The cumulative soil resident child HI for 

AOC 638 was not determined in the absence of any noncarcinogenic COPCs. The background 

shallow groundwater concentration for arsenic (17.8 pg/L) equates with an ILCR of 4E-04 (based 

on the adult and child lifetime weighted average). The background shallow groundwater 

concentration of manganese (2,906 pglL) equates with a an HI of 3. There were no COPCs 

identified for AOC 638 shallow groundwater. 

10.4.6.7 ]Risk Summary 

The risk and hazard posed by contaminants at AOC 638 were assessed for the future site worker 

and the future site resident under RME assumptions. In surface soils, the incidental ingestion and 

dermal contact pathways were assessed in this HHRA. The groundwater pathway was not 

assessed since there were no COPCs identified. Table 10.4.18 presents the risk summary for each 

soil pathwaylreceptor group evaluated for AOC 638. 

Soil - Residential Scenario 

Residential soil pathway COCs identified for AOC 638 include BEQs. Figure 10.4-5 illustrates 

point risk estimates for AOC 638 surface soil pathways under a residential scenario. 

Table 10.4.19 summarizes the risk contribution of each COPC at each sample location. This point 

risk map is based on the unlikely assumption that a potential future site resident will be chronically 

exposed to specific points. Exposure to surface soil conditions is more likely the result of uniform 



Table 10.4,18 
Summary of Risk and Hazard 
AOC 638 
Naval Base Charleston, Zone G 
Charleston, South Carolina 

Medium 
Exposure 
Pathway 

HI 
(Adult) 

HI 
(Child) 

ILCR 
(LWA) 

HI 
(Worker) 

ILCR 
(Worker) 

Surface Soil Incidental ND ND 3E-06 ND 3E-07 
Ingestion 

Dermal Contact ND ND 1E-06 ND 5E-07 

Sum of Soil Pathways ND ND 4E-06 ND 7E-07 

Notes: 
ILCR Indicates incremental lifetime cancer risk 
HI 	Indicates hazard index 
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FIGURE 10.4-5 
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Table 10.4.19 
Point Estimates of Risk and Hazard - Surface Soil Pathway 
Residential Scenario 
AOC 638 
Naval Base Charleston, Zone G 
Charleston, South Carolina 

Site Location Parameter Concentration Units Hazard Index % HI 	Risk (E-06) % Risk 
638 001 B(a)P Equiv. 220.1 UGIKG NA 3.6448 100 

Total NA 3.6448 

638 002 B(a)P Equiv. 0.46 UG/KG NA 0.0076 100 
Total NA 0.0076 

638 003 B(a)P Equiv. 49.8 UG/KG NA 0.8255 100 
Total NA 0.8255 

638 004 B(a)P Equiv. ND UG/KG NA NA 
Total NA NA 

Table 10.4.19 
Point Estimates of Risk and Hazard -Surface Soil Pathway 
Residential Scenario 
AOC 638 
Naval Base Charleston, Zone G 
Charleston, South Carolina 

Site Location Parameter Concentration Units Hazard Index % HI Risk (E-06) % Risk 
638 001 B(a)P Equiv. 220.1 UGlKG NA 3.6448 100 

Total NA 3.6448 

638 002 B(a)P Equiv. 0.46 UGIKG NA 0.0076 100 
Total N A 0.0076 

638 003 B(a)P Equiv. 49.8 UGIKG N A 0.8255 100 
Total N A 0.8255 

638 004 B(a)P Equiv. ND UG/KG NA NA 
Total NA NA 
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exposure to the soil conditions of the entire site (or exposure unit area) rather than specific points. 

With this in mind, risk maps supplemented by the tables are useful in that they allow the reader 2 

to visualize how chemicals driving risk estimates are spatially distributed across the site. 	3 

BEQs contributed to risk estimates above 1E-06 at only one soil sample locations (638SB001). 4 

Risks estimates ranged from 8E-09 (638SB002) to 4E-06 (638SB001). 	 5 

Soil — Site Worker Scenario 	 6 

There were no industrial soil pathway COCs identified for AOC 638. 	 7 

Groundwater — Residential Scenario 	 8 

There were no COPCs identified for AOC 638 groundwater. 	 9 

10.4.6.8 Remedial Goal Options 	 10 

Soil 	 11 

RGOs for carcinogens were based on the lifetime weighted average site resident as presented in 12 

Table 10.4.20 for surface soil. 	 13 

10.4.7 	Corrective Measures Considerations 	 14 

Based on the analytical results and the human health risk assessment for AOC 638, COCs 15 

requiring further evaluation through the CMS process have been identified for surface soil. The 16 

site is currently in a moderately developed urban setting and risk to human health was evaluated 17 

under both the residential and industrial (site worker) scenarios. For these scenarios, the is 

incidental ingestion and dermal contact exposure pathways were evaluated. Hazard was evaluated 19 

for noncarcinogenic contaminants through incidental ingestion and dermal contact scenarios as 20 

well. 	 21 
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exposure to the sod conditions of the entire site (or exposure unit area) rather than specific points. 1 

With this in mind, risk maps supplemented by the tables are useful in that they allow the reader 2 

to visualize how chemicals driving risk estimates are spatially distributed across the site. 3 

BEQs contributed to risk estimates above 1E-06 at only one soil sample locations (638SB001). 4 

Risks estimates ranged from 8E-09 (638SB002) to 4E-06 (638SB001). 5 

Soil - Site Worker Scenario 

There were no industrial soil pathway COCs identified for AOC 638. 

Groundwater - Residential Scenario 

There were no COPCs identified for AOC 638 groundwater. 

10.4.6.8 Remedial Goal Options 

Soil 

RGOs for carcinogens were based on the lifetime weighted average site resident as presented in 

Table 10.4.20 for surface soil. 

10.4.7 Corrective Measures Considerations 

Based on the analytical results and the human health risk assessment for AOC 638, COCs 

requiring further evaluation through the CMS process have been identified for surface soil. The 

site is currently in a moderately developed urban setting and risk to human health was evaluated 

under both the residential and industrial (site worker) scenarios. For these scenarios, the 

incidental ingestion and dermal contact exposure pathways were evaluated. Hazard was evaluated 

for noncarcinogenic contaminants through incidental ingestion and dermal contact scenarios as 

well. 



Table 10.4.20 
Remedial Goal Options for Soil 
AOC 638 
Naval Base Charleston, Zone G 
Charleston, South Carolina 

Residential-Based Remedial Goal Options 

Hazard-Based Risk-Based 
Slope Reference Remedial Goal Options Remedial Goal Options Background 
Factor Dose EPC 3 	1 	0.1 1E-06 1E-05 1E-04 Concentration 

Chemical (mg/kg-day)-1 (mg/kg-day) mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg 
Carcinogenic PAHs 

Benzo(a)pyrene Equivalents 7.3 NA 0.2 ND 	ND 	ND 0.06 0.6 6 NA 

NOTES: 
EPC Exposure point concentration 
NA Not applicable 
ND Not determined 

- Remedial goal options were based on the residential or site worker lifetime weighted average for 
carcinogens and the child resident or site worker for noncarcinogens 
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As recommended by SCDHEC, a COC is considered to be any chemical contributing to a 1 

cumulative risk level of 1E-06 or greater and/or a cumulative hazard index above 1.0, and whose 2 

individual risk exceeds 1E-06 or whose hazard quotient exceeds 0.1. 	 3 

BEQs were identified as soil pathway COCs for AOC 638. Table 10.4.21 presents cumulative and 4 

COC-specific exposure risks and hazard quotients. Risk-based remedial goals for surface soil are 5 

presented in Table 10.4.20. 	 6 

To determine the leaching potential of contaminants from the subsurface soil media to 7 

groundwater, contaminant concentrations in subsurface soil were compared against generic SSLs 8 

based on a DAF of 20. This comparison did not indicate contaminant concentrations above the 9 

SSLs, therefore there exists no leaching potential at AOC 638. For further information regarding io 

subsurface soil refer to Section 10.4.5, Fate and Transport Assessment. 	 I i 

Potential corrective measures for soil are presented in Table 10.4.22. 	 12 
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As recommended by SCDHEC, a COC is considered to be any chemical contributing to a 

cumulative risk level of 1E-06 or greater and/or a cumulative hazard index above 1 .O, and whose 

individual risk exceeds 1E-06 or whose hazard quotient exceeds 0.1. 

BEQs were identified as soil pathway COCs for AOC 638. Table 10.4.21 presents cumulative and 

COC-specific exposure risks and hazard quotients. Risk-based remedial goals for surface soil are 

presented in Table 10.4.20. 

To determine the leaching potential of contaminants from the subsurface soil media to 

groundwater, contaminant concentrations in subsurface soil were compared against generic SSLs 

based on a DAF of 20. This comparison did not indicate contaminant concentrations above the 

SSLs, therefore there exists no leaching potential at AOC 638. For further information regarding 

subsurface soil refer to Section 10.4.5, Fate and Transport Assessment. 

Potential corrective measures for soil are presented in Table 10.4.22. 



Zone G RCRA Facility Investigation Report 
NAVBASE Charleston 

Section 10 — Site-Specific Evaluations 
Revision: 0 

Table 10.4.21 
Zone G 

AOC 638 
Cumulative and Chemical-Specific Exposure Risks and Hazard 

Risk 	 Hazard 

Chemical 
	

Industrial 	 Residential 	 Industrial 	 Residential 

Soil 

BEQs 	 7.0E-07   4.0E-06 	 ND 	 ND 

Cumulative 	 7.0E-07 	 4.0E-06 	 ND 	 ND 

Note: 
ND 	= Not determined 

Table 10.4.22 
Zone G 

AOC 638 
Potential Corrective Measures 

Medium 
	

Compounds 	 Potential Corrective Measures 

Soil 	 BEQs 	 a) No action 
b) Excavate, offsite disposal, and monitoring 
c) Containment/capping 
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Table 10.4.21 
Zone G 
AOC 638 

Cumulative and Chemical-Specific Exposure Risks and Hazard 

Risk Hazard 

Chemical Industrial Residential Industrial Residential 

Soil 

SEQs 7.OE-W 4.0E& ND ND 

Cumutative 7.0E-W 4.OE-M ND ND 

Note: 
ND = Not determined 

Table 10.4.22 
Zone G 
AOC 638 

Potential Cometive Measures 

Medium Compounds Potential Corrective Measures 

Soil BEQs a} No action 
b) Excavate, offsite disposal, and monitoring 
c) Cownt lcnpping  
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10.5 AOC 642, Former Pistol Range, Present Parking Lot 

A CSI site, AOC 642 is the former pistol range located south of Building X-10, and west of 2 

Buildings X-12 and 1431. Hobson Avenue is to the north, while Dyess Avenue is south of the 3 

site. The site is currently a fenced, asphalt paved, parking area. The area was used as a pistol 4 

range during the 1940s. It is unknown if any spent lead bullets were removed from the site. 	5 

10.5.1 Site Geology 	 6 

Figure 10.5-1 depicts the soil sampling locations within this area. The detailed stratigraphy at 7 

AOC 642 could not be determined as no monitoring well borings were installed at the site. s 

Geologic and hydrogeologic data gathered from adjacent SWMU 8 was used for this AOC. 9 

Stratigraphy encountered consists of silty sand overlying clayey silt and silty clay. The sand 10 

extends to a maximum depth of 14 ft bgs in well 008001. The clayey silt and silty clay extends 11 

to the maximum depth of the well at approximately 20 feet. No samples were collected for grain 12 

size analysis from the SWMU 8 wells because the wells were pre-existing. The Qc unit in Zone G 13 

generally exhibits an average grain size distribution of 56% sand, 15% silt, and 29% clay. Based 14 

on the hydrogeologic data gathered from adjacent SWMU 8, the groundwater elevation at 15 

AOC 642 should be between five and six ft msl. Shallow groundwater at AOC 642 flows 16 

generally to the northwest. 	 17 

10.5.2 Field Investigation Approach 	 18 

The objective of the field investigation at AOC 642 was to: (1) confirm the presence or absence 19 

of contamination in the site area; (2) delineate any contamination found; and (3) provide sufficient 20 

data to support a detailed evaluation of treatment alternatives, if required. Media sampled within 21 

the investigation area included site soil. Section 3 of this report details the methods used during 22 

the field investigation. Included in this section are descriptions of the hand-auger procedures used 23 
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10.5 AOC 642, Former Pistol Range, Present Parking Lot 

A CSI site, AOC 642 is the former pistol range located south of Building X-10, and west of 

Buildings X-12 and 1431. Hobson Avenue is to the north, while Dyess Avenue is south of the 

site. The site is currently a fenced, asphalt paved, parking area. The area was used as a pistol 

range during the 1940s. It is unknown if any spent lead bullets were removed from the site. 

10.5.1 Site Geology 

Figure 10.5-1 depicts the soil sampling locations within this area. The detailed stratigraphy at 

AOC 642 could not be determined as no monitoring well borings were installed at the site. 

Geologic and hydrogeologic data gathered from adjacent SWMU 8 was used for this AOC. 

Stratigraphy encountered consists of silty sand overlying clayey silt and silty clay. The sand 

extends to a maximum depth of 14 f t  bgs in well 008001. The clayey silt and silty clay extends 

to the maximum depth of the well at approximately 20 feet. No samples were collected for grain 

size analysis from the SWMU 8 wells because the wells were preexisting. The Qc unit in Zone G 

generally exhibits an average grain size distribution of 56% sand, 15% silt, and 29% clay. Based 

on the hydrogeologic data gathered from adjacent SWMU 8, the groundwater elevation at 

AOC 642 should be between five and six ft msl. Shallow groundwater at AOC 642 flows 

generally to the northwest. 

10.5.2 Field Investigation Approach 

The objective of the field investigation at AOC 642 was to: (1) confirm the presence or absence 

of contamination in the site area; (2) delineate any contamination found; and (3) provide sufficient 

data to support a detailed evaluation of treatment alternatives, if required. Media sampled within 

the investigation area included site soil. Section 3 of this report details the methods used during 

the field investigation. Included in this section are descriptions of the hand-auger procedures used 
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for soil sampling, as well as the miscellaneous procedures used during the field investigation. 

Also discussed are the analytical protocols for sample analyses. Appendix D contains the 2 

analytical data report for samples collected in Zone G. 	 3 

10.5.3 Soil Sampling and Analyses 	 4 

The approved final RFI work plan proposed advancing ten soil borings within the AOC 642 area 5 

to detect the presence of any metals contamination from this site. Upper and lower interval soil 6 

samples were proposed from each boring. During the field investigation, ten soil borings were 7 

advanced, as depicted in Figure 10.5-1. One boring included both upper and lower sampling 8 

intervals, while nine other borings were limited to the upper interval only. At these locations the 9 

lower interval sample was not collected due to a shallow water table. In accordance with the to 

approved final RFI work plan, soil samples were analyzed for metals at DQO Level DI . In 11 

addition, one upper interval duplicate soil sample was collected for Appendix IX analyses at DQO 12 

Level IV. Table 10.5.1 summarizes the AOC 642 soil samples and analyses. 	 13 

10.5.3.1 Nature of Contamination in Soil 	 14 

Organic compound analytical results for soil are summarized in Table 10.5.2. Inorganic analytical is 

results for soil are summarized in Table 10.5.3. Table 10.5.4 summarizes all analytes detected 16 

in soil at AOC 642. Appendix D contains a complete analytical data report for all Zone G samples 17 

collected. 	 18 

Organic Compounds in Soil 	 19 

Dioxin (2,3,7,8-TCDD TEQ) was detected in one surface soil duplicate sample at a concentration 20 

far below the RBC for this parameter. 	 21 
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for soil sampling, as well as the miscellaneous procedures used during the field investigation. 

Also discussed are the analytical protocols for sample analyses. Appendix D contains the 

analytical data report for samples collected in Zone G. 

10.5.3 Soil Sampling and Analyses 

The approved f m l  RFI work plan proposed advancing ten soil borings within the AOC 642 area 

to detect the presence of any metals contamination from this site. Upper and lower interval soil 

samples were proposed from each boring. During the field investigation, ten soil borings were 

advanced, as depicted in Figure 10.5-1. One boring included both upper and lower sampling 

intervals, while nine other borings were limited to the upper interval only. At these locations the 

lower interval sample was not collected due to a shallow water table. In accordance with the 

approved final RFI work plan, soil samples were analyzed for metals at DQO Level ID . In 

addition, one upper interval duplicate soil sample was collected for Appendii M analyses at DQO 

Level IV. Table 10.5.1 summarizes the AOC 642 soil samples and analyses. 

10.5.3.1 Nature of Contamination in Soil 

Organic compound analytical results for soil are summarized in Table 10.5.2. Inorganic analytical 

results for soil are summarized in Table 10.5.3. Table 10.5.4 summarizes all analytes detected 

in soil at AOC 642. Appendix D contains a complete analytical data report for all Zone G samples 

collected. 

Organic Compounds in Soil 

Dioxin (2,3,7,8-TCDD TEQ) was detected in one surface soil duplicate sample at a concentration 

far below the RBC for this parameter. 
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Boring 
Location 

Sample 
Identifier 

Sample 
Interval 

Table 10.5.1 
Zone G 

AOC 642 Soil Samples 

Date 
Collected Analyses Remarks 

6425E001 642SB00101 Upper 9118/96 Note 1 Lower interval net sampled 
642C800101* NOM 2 due to water table 

•Duplicate sample 

642513002 6425B00201 Upper 9/18/96 Note I Lower interval not sampled 
due to water table 

642SB003 642SB00301 Upper 9/18/96 Note 1 Lower interval not sampled 
due to water table 

642SB004 642SB00401 Upper 9118/96 Note 1 Lower interval not sampled 
due to water table 

642SB005 642SB00501 Upper 9/18/96 Note 1 Lower interval riot sampled 
due to water table 

642SB006 642SB00601 Upper 9/18/96 Note 1 Lower interval not sampled 
due to water table 

6420007 64231300701 Upper 9/18/96 Note 1 Lower interval not sampled 
due to water table 

642SB008 642SB00801 Upper 9118/96 Note I 
642SB00802 Lower 

.642SB009 642SB00901 Upper 9/18/96 Note 1 Lower interval nasampieci 
due to water table 

6420010 642SB01001 Upper 9/18/96 Note 1 Lower interval not sampled 
due to water table 

Notes: 
1 	= 	SW-846 (metals) at DQO Level III 
2 	= 	Appendix IX suite: Appendix IX (pesticides/PCBs, herbicides, SVOCs, VOCs); SW-846 (metals, dioxins, OP-pesticides) cyanide: 

hex-chrome at DQO Level IV 
Duplicate sample 
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Table 10.5.1 
Zone G 

AOC 642 SOU S a m p l ~ ~  

Sample Date 

W S B W  642SB00201 upper 91181% Note I Lower interval not sampled 
due to water fable 

1 Uppn 9 al not Sampled 
table 

64ZSB004 M2SB00401 Upper 9/18/96 Note I Lower interval not sampled 
due to water table 

MZSB006 642SB00601 upper 91181% Note I Lower mterval mt sampled 
due to water table 

Uppn 91181% Note I Lower fflterval not sampled 
due to water table 

MZSBW8 M2SBW801 upper 91181% Note I 
642S800802 Lower 

642SB009 6425~00901 Upper 9/16/96 ~ o w c t  inarvnl not sampled 
due to water table 

MZSBOIO MZSBOlWl Upper 91181% Note l Lower interval not sampled 
due to water table 

Notes: 
1 = SW-846 (metals) at DQO Lsvel IU 
Z = Appendix IX mite: Appsndix IX (pesticidesfFCBs, herbicides. SVOCs. VOCs); SW-846 (meas, dioxins, OP-pesticides) cyanide; 

bexxhmme at DQO Level N 
* = Duplicate sample 
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Table 10.5.2 
Zone G 

AOC 642 
Organic Compound Analytical Results for Soil 

Number of 
Frequency 	 Range of 	 Mean or 	 Reference 	 Samples 

Sample 	 of 	 Detections 	 Detections 	 Conc. 	 Exceeding 
Parameters 
	

Interval 	 Detection 	 (pajkg) 	 (uglkg) 	 (µg/kg) 	 Reference 

Dioxins (1 Duplicate Sample) (pg/kg) 

Dioxin(2,3;7,13-TCliD TEQ)1 
	

Upper 
	

1/1 	 0.1749 	 0.1749 	 1000 
	

0 
Lower 
	

010 	 NA . 	 NA 	 1900 
	

0 

Notes: 
1 	 Calculated from methods described in USEPA Interim Supplemental Guidance to RAGS: Human Health Risk Assessment, Bulletin 2 (USEPA, 1995c) 
* 	= 	Residential RBCs (THQ=0.1) were used as a reference concentration for upper interval samples. Generic soil-to-groundwater SSLs (DAF=20) from the Soil Screening Guidance: 

Technical Background Document (USEPA, 1996b) were used as a reference concentration for lower interval samples 
NA 	 Not applicable 

Al/kg 	= Micrograms per kilogram 
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Tab* 10.5.2 
h e  G 

AOC 642 
Orgvlic Compound Anslyileal Resulls for Sail 

Number d 
F w u ~ ~ ~ Y  w e  of Meno of Refereqee 

Sample of Detcetlons D e t d w  Cone. Exeeew 
S a m p k  

Pnmwtera Intewnl D e t d o n  wg/lrg) 0 bdLs) R e f w n u  

Dioxins (1 Duplicate Sample) bg/W 

Dionn(2,3,7.&KDD TBP)' Upper 111 0.1749 0.1749 1 WO 0 
Lower 010 N A N A 19M) 0 

Noles: 
1 = Calculrted fmm methods described in USEPA Interim S w ~ l e m m a l  Cuidmvc lo RAGS: H u m  Heah Risk Asscssmcnr. Bulletin 2 (USEPA. 1995~) . . ,~~~ ~. ~~~~~, * = Residemid RBCs (THQ=O.l) were uwd as a referem concentration for uppr interval samples. Gcncric soil-fo-groundwater SSLs (DAF=20) from the Soil Screening Gw'donce: 

Technical Back8rowdDocunuN (USEPA. 1996b) were uxd as a reference concentration for lower interval umples 
N A = Not applicable 
&kg = Micrograms per kilogram 
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Table 103.3 
Zone G 

AOC 642 
Inorganic Analytical Results for Soil 

Range 	 Mean 	 Number of 
Frequency 	 of 	 of 	 Reference 	 Samples 

Sample 	 of 	 Detections 	 Detections 	 Conc. 	 Exceeding 
Parameters 
	

Interval 	 Detection 	 (mg/kg) 	 (mg/kg) 	 (mg/kg) 	 Reference 

Inorganic (Upper Interval - 10 Samples plus 1 Duplicate Sample/Lower Interval - 1 Sample) (mg/kg) 

Aluminum (AI) Upper 10/10 11 10 - 6530 2420 7800 0 
Lower 1/1 3290 3290 1000000 

Arsenic (As) Upper 10/10 4.5 - 82 20.9 0.43 10 
Lower 1/1 1.70 1.70 29 0 

Barium (Ba) Upper 10/10 5.80 - 92.7 43.3 550 0 
Lower 111 4,9 4.9 1600 0 

Beryllium (Be) Upper 10/10 0.24 - 1.20 0.506 0.150 10 
Lower 1/1 0.10 0.1000 63 0 

Cadmium (Cd) Upper 9/10 0.21 - 2.7 1.08 3.9 0 
Lower 0/1 ND ND 8 0 

Calcium (Ca) Upper 10/10 4980 - 312000 76700 NL NA 
Lower 1/1 2080 2,080 NL NA 

Chromium (Cr) Upper 10/10 5.3 - 233 11.2 39 0 
Lower 1/1 4.8 4.8 1000000 0 

Cobalt (Co) Upper 10/10 1.10 - 17.4 5.74 470 0 
Lower 1/1 0.38 0.38 2000 0 

Copper (Cu) Upper 9/10 5.9 - 58.3 29.6 27000 0 
Lower 1/1 2.1 2.1 920 
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Table 10.5.3 
Zone G 
AOC 642 

Inorganic Annlyticnl Results for Soil 

Range Mean Number of 
Frequency of of R e f e r e y  Snmpla 

Snmple of Detedions Detedions Conc. Exceeding 
Parmetera Interval Detection (mg/Lg) (WLg) (mg/Lg) Reference 

Inorganic (Upper Interval - 10 Snmpla plus 1 Duplicate SPmpleILower Interval - 1 Sample) (mg/Lg) 

Alumlnum (Al) uppr IO/lO 1110-6530 2420 7800 0 
Lower Ill  3290 3290 IOOOOM) 0 

Anemc (As) 

Banum (Ba) 

Beryllnurn (Be) 

Cadnuurn (Cd) 

Calcium (Ca) 

Upper 
Lower 

Upper 
Lower 

Upper 
Lowcr 

Cobalt (CO) Upper 10110 1.10 - 17.4 5.74 470 o 
Lower Ill 0 38 0 38 Zoo0 0 

CoPW (Cut u ~ e r  9/10 5.9 - $8.3 29.6 27WO 0 
Lowr 111 2.1 2 I 920 o 
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Table 10.5.3 
Zone G 

AOC 642 
Inorganic Analytical Results for Soil 

Parameters 
Sample 
Interval 

Frequency 
of 

Detection 

Range 
of 

Detections 
(mg/kg) 

Mean 
of 

Detections 
(mg/kg) 

Reference 
Cone: 
(mg/kg) 

Number of 
Samples 

Exceeding 
Reference 

Iron (Fc) Upper 10/10 3080 - 13400 8280 2300 10 
Lower 111 2570 2570 NL NA 

Lead (Pb) Upper 10/10 2,80 - 70.3 35.3 400 0 
Lower 111 3.9 3.9 400 0 

Magnesium (Mg) Upper 10/10 638 - 33900 5100 NL NA 
Lower 1/1 296 2960 NL NA 

Manganese (Mn) Upper 10/10 42.1 - 350 125 180 2 
Lower 1/1 18.7 18.7 1.100 a 

Mercury (Hg) Upper 5/10 0.04 - 0.06 0.0480 2.30 0 
Lower 0/1 ND ND 2.10 0 

Nickel (Ni) Upper 9/10 1.90 - 253 44.8 160 1 
Lower 1/1 1.90 L90 130 a 

Potassium (K) Upper 5/10 266 - 596 421 NL NA 
Lower 0/1 ND ND NL NA 

Selenium (Se) Upper 6/10 0.46 - 0.80 0.695 39.0 0 
Lower Oil ND ND 5 0 

Sodium (Na) Upper 2/ 1 0 357 - 1550 954 NL NA 
Lower 0/1 ND ND NL NA 

Thallium (TI) Upper 5/10 0.40 - 1.00 0.664 0.63 2 
Ltilver 0/1 ND ND 0.95 0 
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Tabk 10.5.3 
ZoneG 

AOC 64?. 
Inorganic Adyi ien l  Results for Soil 

Rnage Mean Number of 
F r q u e o q  of of Refereqce Samples 

Sample of Detections Detections Coac. Exncding 
Parameters Intewd Detection (mdLg) (mdLg) (WLb) Referemu 

Iron (FC) Upper 10110 3080 - 13400 8280 2300 10 
Lower 111 2570 2570 NL N A 

Magnesium (Mg) 

Nickel mi) 

Potassium (K) 

UWt 10110 2.80 - 70 3 35.3 400 
Lower 111 3.9 3.9 400 

Upper 10110 638 - 33900 5100 NL N A 
Lower 111 2% 2960 NL N A 

upper 
Lower 

Upper 5/10 0.04 - 0.06 0.0480 2.30 
Lower 011 ND ND 2.10 

Upper 9/10 1.90 - 2.53 I 
Lower 111 1 .90 0 

Upper 5/10 266 - 5% 42 1 NL 
Lower 011 ND ND NL 

Selenium (Sef 

Sodium (Na) Upper 2/10 357 - 1550 954 NL 
Lower 011 ND ND NL 
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Table 10.5.3 
Zone G 

AOC 642 
Inorganic Analytical Results for Soil 

Sample 
Parameters 	 Interval 

Frequency 
of 

Detection 

Range 
of 

Detections 
(mg/kg) 

Mean 
of 

Detections 
(mg//kg) 

Reference 
CODC. 
(mg/kg) 

Number of 
Samples 

Exceeding 
Reference 

Vanadium (V) Upper 10/10 5.4 - 45.5 20.4 55 0 
Lower 1/1 4.00 4.00 6000 0 

Zinc (Zn) Upper 10/10 10.3 - 822 186 2J00 0 
Lower 1/1 7.5 7.$ 12000 0 

Notes: 
* 	= 	Residential RHCs (THQ=0.1) were used as a reference concentration for upper interval samples. Generic soil-to-groundwater SSLs (DAF=20) from the Soil Screening Guidance: 

Technical Background Document (USEPA, 1996c) were used as a reference concentration for lower interval samples 
ND 	= Not detected 
NL 	= Not listed 
NA 	= Not applicable 
mg/kg 	= Milligrams per kilogram 
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Table 10.5.3 
Zone G 
AOC 642 

Inorganic Aanlyiical Results for Soil 

R ~ s e  Mean Number of 
Frequency of of Reference S s m ~ l s  - ~ 

Sample of Dctretioas Detections cone.' ~x&dhg 
P u s w t e r a  Interval Dcleetion (mp/W (mdkb) (WLb) Reference 

Vanadium (V) UFVr 10110 5.4 - 45.5 20.4 55 0 
Lower I l l  4.00 4.00 6000 0 

Norrr 
t = Residential RBCs (THQ=O.I) were used as a reference concentration for upper interval samples. Oemric soil-fo-groundwater SSLs (DAF=20) from the Soil ScrecmNng Guidnnce: 

Technical Background Documem (USEPA, 19%) w c x  used as a reference eoncentration for lower interval samples 
ND = Not detected 
NL = Not listed 
N A = Not applicable 
mglkg = Milligrams per kilogram 
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Table 10.5.4 
Zone G 

AOC 642 
Analytes Detected in Surface and Subsurface Soll 

Parameters Location 
Surface 

Conc. 

Residential 
RBC• 

(THQ =0.1) 
Surface 

Background 
Subsurface 

Cone. 

Soll to 
Groundwater 

SSL• 
(DAF =20) 

Subsurface 
Background 

Dioxins (ng/kg) 

Dioxin (2,3‘7,8-TCDD TEQs)11  642SB001 0.1749 1000 NA NT 1900 NA 

inorganics (mg/kg) 

Aluminum (Al) 642SB001 6530 7800.0 18700 NT 1000000 23600 
64259002 2130 NT 
642SB003 1590 NT 
64258004 2420 NT 
642513.005 1110 NT 
042sB006 2050 NT 
642.5E1007 1150 NT 
64258008 2530 3290 
642SB009 2100 NT 
64258010 2610 NT 

Arsenic (As) 642SB001 6.5 0.43 17.2°  NT 29 15.5' 
642SB002 4.5 NT 
642SB003 19.4 NT 
642SB004 31.7 NT 
642SB005 8.9 NT 
642SB006 82 NT 
642SB007 30.7 NT 
642513008 5 1.7 
642SB009 6.4 NT 
642SB010 13.5 NT 
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Table 10.5.4 
Zoae G 

AOC 642 
Annlyies Detected in Surface and Subsurface SOU 

Sou to 
Resldentinl Graundwaler 

Surface RBC* Surface Subsurface SSL* Submuface 
Parameten Loeation Cone. (THQ=O.l) Background Cone. @AF=20) Background 

Dioxins (ng/Lg) 

Dioxin (2.3.7.8-TCDD TE~S)'  64~8001  0.1749 lW N A NT 1WO NA 

Inorganla (mg1Lg) 

Aluminum (Al) 642S8001 
W B O m  2130 
642S8003 1559 
r3zSBOW 2420 
64zsBOOS 1110 

Ancnic (As) 
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Table 10.5.4 
Zone G 

AOC 642 
Analytes Detected in Surface and Subsurface Soil 

Parameters Location 
Surface 
Conc. 

Residential 
RBC• 

(THQ=0.1) 
Surface 

Background 
Subsurface 

Conc. 

Soil to 
Groundwater 

SSL• 
(DAF= 20) 

Subsurface 
Background 

Barium (Ba) 642511001 18.0 550.0 109 NT 1600 64.5 
642513002 8.8 NT 
642.5B003 52.3 NT 
6425E004 44.2 NT 
6425E1005 66.9 NT 
642SH006 92.7 NT 
6425E1007 37.2 NT 
642SH008 5.8 4.9 
642.513009 67.3 NT 
6425E1010 39.8 NT 

Beryllium (Be) 642SB001 0.27 0.15 1.20 NT 63 1.63 
642SB002 0.24 NT 
642SB003 0.75 NT 
642S13004 0.46 NT 
642SB005 0.40 NT 
642SB006 1.20 NT 
642.513007 0.58 NT 
642SB008 0.32 0.10 
642SEI0*9 0.41 NT 
642SB010 0.43 NT 
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Table 10.5.4 
ZomG 

AOC 642 
Analytes Detected in Surfan and Subsurface Soil 

Soil to 
Residential Groundwater 

Surface RBC* Surface Subsurface SSL* S u M a n  
P a m e t e n  Laention Conc. (nlQ=O.l) Background Cone. @AF=20) Background 

Barium (Ba) b22SBml 18.0 550.0 1W NT 1WO 64.5 
M2SBm2 8.8 NT 
622S8003 52.3 NT 

44 2 NT 

Beryllium (Be) 



Soil to 
Groundwater 

Subsurface 
	

SSL• 	 Subsurface 
Conc. 	 (DAF=20) 	 Background 

4
4
4
4
4

4
4

4
4

 

8 	 0.48 

NT 	 NL 	 NL 
NT 
NT 
NT 
NT 
NT 
NT 

2080 
NT 
NT 
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Table 10.5.4 
Zone G 

AOC 642 
Analytes Detected in Surface and Subsurface Soil 

Parameters Location 
Surface 

Conc. 

Residential 
RBC• 

(THQ =0.1) 
Surface 

Background 

Cadmium (Cd) 642511031 0.24 3.9 1.07 
64258002 0.29 
642S8003 1.7 
6425130114 1.1 
64258005 1,0 
64258006 0.21 
64258007 2.7 
64258009 2.1 
642SB010 0.36 

Calcium (Ca) 6420001 18100 NL NL 
642SB002 59700 
64258003 61600 
642SB004 39300 
642S8005 155000 
642SB006 4980 
642S11007 77500 
642SB008 5110 
642SB009 312000 
642S13010 33500 

10.5,11 
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Table 10.5.4 
Zane G 

AOC 642 
Annlytea Detected in Surface and Subsurface Sail 

Sail to 
Residential Groundwater 

Surface RBC* Surface Subsurface SSL* Subsurf.rr 
Panmetem Loentiou Cone. (THQ=O.l) Background Conc. (DAF=20) BacLgound 

Cadmum (Cd) 0.48 
w m  
M2SB003 1 7  
642SBo4 1.1 
wm 1 .o 
642SBm6 0.21 
642sBW 2.7 
642sB009 2 1 
642SBOIO 0.36 

Calclum (Ca) 64258001 18100 NL NL NT NL NL 
642SBW 59700 NT 
642SBW3 61600 NT 
642SBOW 39300 NT 
642SB005 ISMOO NT 
642SB006 4980 NT 
MZSBOW 7 7 m  NT 
642SB008 5110 2080 
642SBM)9 312000 NT 
6 4 2 ~ ~ 0 1 0  3 3 m  NT 
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Table 10.5.4 
Zone G 

AOC 642 
Analytes Detected in Surface and Subsurface Soil 

Parameters Location 
Surface 
Conc. 

Residential 
RBC• 

(THQ=0.1) 
Surface 

Background 
Subsurface 

Conc. 

Soil to 
Groundwater 

SSL" 
(DAF=20) 

Subsurface 
Background 

Chromium (Cr) 64258001 11.4 39 VI 42.8 NT 1000030 43.4°  
mass= 5.3 7800 III NT 
64258003 14 NT 
64258004 11 NT 
64258005 8.1 NT 
6425E1036 10.3 NT 
64258007 10.1 NT 
6425E1008 6.5 4.8 
642.58009 23.5 NT 
6425E1010 11.8 NT 

Cobalt (Co) 642S0001 14 470.0 6.60 NT 2000 8.14 
64258002 1.1 NT 
6425E1003 4.9 NT 
64258004 4 NT 
642SB005 3 NT 
64258006 12.1 NT 
64258007 17.4 NT 
6425E1008 1.2 0.38 
6425E1009 7.7 NT 
64258010 2.6 NT 

10.5.12 
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Table 10.5.4 
Zane G 

AOC 642 
Annlyies Detected in Surface and Subsurface Soil 

Sail to 
Residential Groundwater 

Surface RBC* Surface Subsurface SSL* ~ubsuriace 
hnmeten  Loention Cooe. (THQ=O.I) Backgmuad Cone. @AF=20) Background 

Chromiun~ (Cr) 64zsBml 11.4 39 VI 42.8 NT 1- 43.C 
642~~002 5.3 7800 nr NT 
6 4 2 ~ ~ ~ 0 3  14 NT 
6 4 s m  11 NT 
645SBlXl5 8.1 NT 
6 4 z s m  10 3 NT 
6 4 s m  10.1 NT 
6 4 Z S m  6.5 4.8 
642s- 23.5 NT 
642SB010 11.8 NT 
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Table 10.5.4 
Zone G 

AOC 642 
Analytes Detected in Surface and Subsurface Soil 

Parameters Location 
Surface 
Conc. 

Residential 
RBC* 

(THQ =0.1) 
Surface 

Background 
Subsurface 

Conc. 

Soil to 
Groundwater 

SSL* 
(DAF=20) 

Subsurface 
Background 

Copper (Cu) 642SB001 6.4 27000 260 NT 920 32.6 
642S11002 5.9 NT 
642S8003 46.2 NT 
642S13004 27.4 NT 
6420005 213 NT 
642SB006 38.7 NT 
642SB007 58.3 NT 
642SB008 ND 2.1 
642SB009 39.9 NT 
642SB010 19.9 NT 

Iron (Fe) 642SB001 7600 2300 NL NT NL NL 
642SB002 3080 NT 
642SB003 13400 NT 
642SB004 12400 NT 
642SB005 4900 NT 
642SB006 11800 NT 
642SB007 12800 NT 
642.58008 5360 2570 
642SB009 5500 NT 
642SB010 5970 NT 

10.513 
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Table 10.5.4 
Zone G 
AOC 642 

Annlytes Delecled in Surface and Subsurface Soil 

Soil lo 
Residential Groundwater 

Surface RBC* Surface Subsurface SSL* Subsdace 
Parametera Laestion Cone. (THQ=O.l) Background Cane. (DAF=20) Background 

%%=r (CU) 64ZSBml 6 4 2 W  265 NT 920 32.6 
642S8002 5.9 NT 
642sBOm 46.2 NT 
642s- 27.4 NT 
642SBCiX 23.3 NT 
642SBu)6 38.7 NT 
642SBMI7 58.3 NT 
642SBm8 ND 2.1 
6.mm 39.9 NT 
6.mSOIO 19.9 NT 

Iron (Fe) 



Zone G RCRA Facility Investigation Report 
NAVBASE Charleston 

Section 10 — Site-Specific Evaluations 
Revision: 0 

Table 10.5.4 
Zone G 

AOC 642 
Analytes Detected in Surface and Subsurface Soil 

Parameters Location 
Surface 
Conc. 

Residential 
RBC• 

(THQ =0.1) 
Surface 

Background 
Subsurface 

Conc. 

Soil to 
Groundwater 

SSL• 
(DAF =20) 

Subsurface 
Background 

Lead(Pb) 642$E1031 12,4 400.0 181 NT 400 66.3 
64258002 6.5 NT 
642513003 47.2 NT 
642513004 70.3 NT 
642513005 43.1 NT 
64258006 17.6 NT 
642513007 48.4 NT 
6425B038 2.8 3.9 
64258009 69.2 NT 
6425E1010 35 NT 

Magnesium (Mg) 64258001 1054 NL NL NT NL NL 
64258002 996 NT 
642513003 1270 NT 
6425B004 638 NT 
642513005 2480 NT 
6425B006 4090 NT 
642513007 33900 NT 
642513008 1070 296 
642513009 3920 NT 
642513010 1620 NT 

10.514 
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Table 10.5.4 
Zone G 

AOC 642 
Adytea  De(Hted in Surface and Subsurface Soil 

Soil to 
Rcsidentinl Groundwater 

Surface RBC* Surface Subsurface SSL* Subsurface 
Parametem Loention Caw. CI1IQ=O.l) Background Canc. (DAF=tO) Bsekgraund 

Lcnd(Pb) 642.98001 12.4 400.0 181 NT 4(Y1 66.3 
642SBM2 6.5 NT 
642.98003 47.2 NT 
642SBM4 70.3 NT 
642S8005 43.1 NT 
~ 8 0 0 6  17.6 NT 
642.9BW7 48.4 NT 
645S8008 2.6 3.9 
642.98009 69.2 NT 
m m 1 0  35 NT 

Magnesium (Mg) 
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Table 10.5.4 
Zone G 

AOC 642 
Analytes Detected in Surface and Subsurface Soil 

Parameters Location 
Surface 
Conc. 

Residential 
FL13Ce 

(THQ=0.1) 
Surface 

Background 
Subsurface 

Cone. 

Soil to 
Groundwater 

SSL• 
(DAF= 20) 

Subsurface 
Background 

Manganese (Mn) 6425E1031 42.1 180.0 325 NT 1100 291 
642513002 130.2 NT 
64258003 135 NT 
64258004 80 NT 
642511005 162 NT 
64258006 72.7 NT 
64258007 205 NT 
642513008 68.5 18.7 
64258039 350 NT 
64258010 56.5 NT 

Mercury (Hg) 6425B001 0.04 2.3 1.03 NT 2.1 0.31 
64258003 0.04 NT 
6425800.5 0.06 NT 
642S5009 0.06 NT 
64258010 0.04 NT 

Nickel (Ni) 642513001 6.6 160.0 20.6 NT 130 18.3 
642513002 4.7 NT 
64258003 27_6 NT 
642513004 17.2 NT 
642$8006 53.2 NT 
64258007 253 NT 
64258008 1.9 1.9 
642513009 28.6 NT 
642511010 10.8 NT 

10.5.15 
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Table 10.5.4 
Zone G 
AOC 642 

Annlyler Detected in Surface and Subsurface Soil 

Soil to 
Residential Groundwater 

Surface RBC* Surface Subsurface SSL* Subsurbce 

64258003 
642SBcQ.l 80 
642S8005 162 N? 
642SB006 72.7 NT 
642SKO-I 205 NT 
642S8008 68.5 18.7 
m B m  350 NT 
642S8010 56.5 NT 

Mercury (Hg) 642S8001 0 04 2 3 1 03 NT 2 I 0 31 
642SB003 0.04 NT 
642SBOO5 0.06 NT 
642SBW 0.06 NT 
642SB010 OW NT 

Nkkel (Ni) 
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Table 10.5.4 
Zone G 

AOC 642 
Analytes Detected in Surface and Subsurface Soil 

Parameters Location 
Surface 

Conc. 

Residential 
BBC' 

(T140 =0.1) 
Surface 

Background 
Subsurface 

Conc. 

Soil to 
Groundwater 

SSL• 
(DAF=20) 

Subsurface 
Background 

Potassium (K) 642SB001 426 NL NL NT NL NL 
642SB003 279 NT 
642SB008 539 ND 
642SB009 596 NT 
642S13010 266 NT 

Selenium (Se) 642SB001 0.46 39.0 1.22 NT S 1.26 
642SB003 1L70 NT 
642.SB004 0.79 NT 
642SB006 0.80 NT 
64258007 1L78 NT 
64258010 1L64 NT 

Sodium (Na) 642SB001 357 NL NL NT NL NL 
642SB008 1550 ND 

Thallium (T1) 642S13001 0.40 0.63 0.85 NT 0.95 0.95 
64258003 0.47 NT 
6425B004 1.0 NT 
642SB006 0.87 NT 
642$B007 0.58 NT 

10.5.16 
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Table 10.5.4 
Zane C. - 

AOC 642 
Aanlyies Detected in Surface and Subsurface Sail 

Sail to 
Residential Groundwater 

Surface RBC* Surface Subsurface SSL* Subsurface 
Parameters Loeation Conc. CIHQ=O.I) Baekgound Cox.  (DAF=M) Background 

Poasr~urn (K) 642SBKll 426 NL NL NT NL NL 
642SBKl3 279 NT 
642SBM8 539 ND 
642S8009 5% NT 
642SBO10 266 NT 

Seleolum (Se) 642SB001 0.46 39.0 NT 5 1.26 
6dZSBM3 0.70 NT 
642SBm4 0.79 NT 
642.38006 0.80 NT 
622SBm7 0.78 NT 
642SBOlO 0.44 NT 

Sodium (Na) 
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Table 10.5.4 
Zone G 

AOC 642 
Analytes Detected in Surface and Subsurface Soil 

Parameters Location 
Surface 

Conc. 

Residential 
BBC* 

(THQ=0.1) 
Surface 

Background 
Subsurface 

Conc. 

Soil to 
Groundwater 

SSL* 
(DAF =20) 

Subsurface 
Background 

Vanadium (V) 6425E1001 19.8 55.0 60.9 NT 6000 72.5 
64253002 5.4 NT 
64258003 26 NT 
6425B004 38.2 NT 
642SB005 15.2 NT 
642S11006 14 NT 
642SB007 18.6 NT 
642SB008 8.1 4.0 
6425E1009 45.5 NT 
64258010 12.8 NT 

Zinc (2n) 64258001 22.5 2300.0 519 NT 12000 145 
64258002 20.2 NT 
642513003 196 NT 
64.2SB004 190 NT 
642SB005 81 NT 
6428B006 822 NT 
0=3007 241 NT 
6415/11008 10.3 7.5 
6425E1009 218 NT 
64253010 58.1 NT 

10.5.17 

Zone G RCRA Facility Invesrigation Repoi? 
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Table 10.5.4 
7 ~ n e  C. - 
AOC 642 

Annlytes Detected in Surface nad Subsurface Soil 

Soil to 
Raideatid Groundwater 

Surface RBC* Surface Subsurface SSL* Subsurface 
Pameters  Loention Conc. (THQ=O.l) Baclrground Cone. @AF =20) Background 

Vanadium (V) 
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Noses: 
a 	= 	Background value for non-clay samples. 
* 	= 	Residential RBCs (THQ=0.1) were used as a reference concentration for upper interval samples. Generic soil-to-groundwater SSLs (DAF=20) from the Soil Screening Guidance: 

Technical Background Document (USEPA, 1996b) were used as a reference concentration for lower interval samples. 
Calculated from methods described in USEPA Interim Supplemental Guidance to RAGS: Human Health Risk Assessment, Bulletin 2 (USEPA, 1995c). 

ND 	= Not detected. 
NT 	= Not taken. 
NL 	= Not listed. 
NA 	= Not applicable. 
Bolded concentrations exceed both the reference concentration (RBC or SSL) and the zone background. 
All background values for Zone G are based on twice the means of the grid sample concentrations. 

10,5.18 
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Noles: 
a = Background value for nonclay samples. 

= Residential RBCs (THO=O.L) were used as a reference concentration for u a r r  interval samrrles. Generic sail-to-emundwafer SSLs (DAF=20) from the Soil Scrcenin~ Guidoncc: . . - 
TtchnrrolBockgrwndDocmnr (USEPA. I%b) wcrc used as a reference concentranon fur lower tnrcrval carnplcs. 

I = Calculated from memods dcrnbod in USEPA lnrcrim Supplrmrml Gudoncr ro RlGSr I l m  HraUh Rlsk Assessmr. Bullcrln 2 (IISEPA. 1995~) 
ND = Notdeucted. 
NT = Not mken. 
NL = Not listed. 
N A = Not amlicable. 
Bolded canccntntions';xcccd boa the reference concenrntion (RBC or SSL) and ihe zone background. 
All background values for Zone G arc based on twice the means of the grid sample concentrations. 
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Inorganic Elements in Soil 	 1  

Twenty-one metals were detected in AOC 642 surface soil samples. Arsenic, manganese, nickel, 2 

and thallium were detected at concentrations exceeding the greater of their respective RBCs and 3 

background concentrations for Zone G surface soil. Iron was detected above its RBC in surface 4 

soil. No background was established for iron because it is considered to be an essential nutrient. s 

Figures 10.5-2 through 10.5-5 present arsenic, manganese, nickel, and thallium concentrations 6 

detected in surface soil, respectively. 	 7 

Fifteen metals were detected in subsurface soil samples at AOC 642. No metal concentrations s 

detected in subsurface soil exceeded the greater of their respective SSL or subsurface soil 9 

background concentrations. 	 10 

10.5.4 Fate and Transport Assessment 	 11 

Environmental media sampled as part of the AOC 642 investigation include surface soil and 12 

subsurface soil. Potential constituent migration pathways investigated for AOC 642 include 13 

soil-to-groundwater and emission of volatiles from surface soil to air. 	 14 

10.5.4.1 Soil-to-Groundwater Cross-Media Transport 	 15 

Table 10.5.5 compares maximum detected organic constituent concentrations in surface soil and 16 

subsurface soil samples to risk-based SSLs considered protective of groundwater. For inorganics, 17 

maximum concentrations in soil are compared to the greater of (a) risk-based SSLs, or is 

(b) background concentrations. To provide a conservative screen, generic SSLs are used; leachate 19 

entering the aquifer is assumed to be diluted by a ratio of 20:1, with no attenuation of constituents 20 

in soil (DAF =20). 	 21 

For this AOC, nine of 10 soil sampling locations were characterized by a high water table, and, 22 

as a result, only surface soil samples were collected at these locations. No organics were detected 23 
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Inorganic Elements in Soil a 

Twenty-one metals were detected in AOC 642 surface soil samples. ksenic, manganese, nickel, 2 

and thallium were detected at concentrations exceeding the greater of their respective RBCs and 3 

background concentrations for Zone G surface soil. Iron was detected above its RBC in surface 4 

soil. No background was established for iron because it is considered to be an essential nutrient. 5 

Figures 10.5-2 through 10.5-5 present arsenic, manganese, nickel, and thallium concentrations 6 

detected in surface soil, respectively. 7 

Fifteen metals were detected in subsurface soil samples at AOC 642. No metal concentrations 8 

detected in subsurface soil exceeded the greater of their respective SSL or subsurface soil 9 

background concentrations. 10 

10.5.4 Fate and Transport Assessment 11 

Environmental media sampled as part of the AOC 642 investigation include surface soil and 12 

subsurface soil. Potential constituent migration pathways investigated for AOC 642 include 13 

soil-to-groundwater and emission of volatiles from surface soil to air. 14 

10.5.4.1 Soil-to-Groundwater Cross-Media Transport 15 

Table 10.5.5 compares maximum detected organic constituent concentrations in surface soil and 16 

subsurface soil samples to risk-based SSLs considered protective of groundwater. For inorganics, 17 

maximum concentrations in soil are compared to the greater of (a) risk-based SSLs, or 18 

(b) background concentrations. To provide a conservative screen, generic SSLs are used; leachate 19 

entering the aquifer is assumed to be diluted by a ratio of 20: 1, with no attenuation of constituents 20 

in soil (DAF = 20). 21 

For this AOC, nine of 10 soil sampling locations were characterized by a high water table, and, 22 

as a result, only surface soil samples were collected at these locations. No organics were detected 23 
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Table 10.5.5 
Chemicals Detected in Surface Soil, Subsurface Soil, and Shallow Groundwater 

Comparison to SSLs, Tap Water RBCs, Saltwater Surface Water Chronic Screening Levels, and Background Concentrations 
NAVBASE Charleston, Zone G: AOC 642 
Charleston, South Carolina 

Parameter 

Max. Concentration 

Surface 	Subsurface 

Soil 	Soil 

Max. Concentration 

Shallow 	Deep 
GW 	GW 

Screening Concentration * 
Soil to 	 Saltwater 

GW 	Tap Water Surf. Wtr. 
SSL 	RBC 	Chronic 

Soil Water 
Units Units 

Ground- 
Water 

Leaching Migration 
Potential 	Concern 

Surface 

Water 
Migration 

Concern 
Dioxin Compounds 

Dioxin (TCDD TEQ) 0.1749 NA NA NA 1900 0.45 10 NOIKC PGA. NO NO NO 

Inorganic Compounds 

Aluminum 6530 3290 NA NA 1000000 37000 NA motto uon. NO NO NO 

Arsenic 82 1.7 NA NA 29 17.8 36 motto uott. YES NO NO 

Barium 92.7 4.9 NA NA 1600 2600 NA motto uon. NO NO NO 

Beryllium 1.2 0.1 NA NA 63 0.016 NA motto uott. NO NO NO 

Cadmium 2.7 ND NA NA 8 18 9.3 motto mi. NO NO NO 
Chromium (total) 23.5 4.8 NA NA 1000000 180 50 PAGICG UGL NO NO NO 
Cobalt 17.4 0.38 NA NA 2000 2200 NA LIGKG UGL NO NO NO 
Copper 58.3 2.1 NA NA 920 130000 8.33 MOKG uon, NO NO NO 
Lead 70.3 3.9 NA NA 400 15 8.5 PAGICG UGL NO NO NO 
Manganese 350 18.7 NA NA 1100 2906 NA mon uon, NO NO NO 
Mercury 0.06 ND NA NA 2.1 11 0.025 PAGICG UGL NO NO NO 
Nickel 253 1.9 NA NA 130 730 21.7 MGM UGL YES NO NO 
Selenium 0.8 ND NA NA 5 180 71 MGM uon. NO NO NO 
Thallium 1 ND NA NA 0.95 2.9 21.3 stoma uuit. YES NO NO 
Vanadium 45.5 4 NA NA 6000 260 NA /AG1t0 ucti. NO NO NO 
Zinc 822 7.5 NA NA 12000 11000 86 MG= uo4. NO NO NO 

Screening Concentrations: 
Soil to GW - Generic SSLs based on DAF = 20, from 1996 Soil Screening Guidance or calculated using values from Table 6.4 

Tap Water RBC - From EPA Region M Risk-Based Concentration Table, October 22, 1997 
Salt Water Surface Water Chronic - From EPA Supplemental Guidance to RAGS: Region IV Bulletins, Ecological Risk Assessment, November, 1995; Table 2 

For inorganics, the value shown is the greater of the relevant screening value or the corresponding background value. 

NA - Not available/Not applicable 

ND-Naddixted 

RBC - Risk based concentration 
SSL - Soil screening level 

MG/KG - Milligrams per kilogram 
NG/KG - Nanograms per kilogram 
PG/L - Picograms per liter 
UG/KG - Micrograms per kilogram 

UG/L - Micrograms per liter 

Table 10.5.5 
Chemicals DMtcd in Surface Soil, Subsurface Soil, and Shallow Groundwater 
Comparison to SSLs, Tap Warn RBCs. SalIwater Surface Water Chronic Screening Levels, and Background Conccntrstions 
NAVBASE Charlcsum, Zone G: AOC 642 
Charleston, South Carolina 

Screening Concmtrstians: 

Parameter 
Dlorln Compounds 

Dioxin (TCDD TEQ) 

Inorganic Cornpou~~ds 
Aluminum 
Anenic 
Barium 
Beryllium 
Cadmium 
Chromium (tots!) 
Cobalt 
copper 
Lead 
Manganese 
Mercury 
Nickel 
Selenium 
Thallium 
Vanadium 
Zinc 

Sutl t o ( i ~  - Genmc SSLs baxd on DAF = 20, fmm 1996 So11 Scrnnlng Guadancc or calculated ustng values from Tablc 6 4 
Tap Waln RBC - From EPA Rcglon Ill R~sk-Baxd Conccnmtlon Tablc. Oclobcr 22,  1997 
s i t  Water Surface water ~hn rn i c  - From EPA Supplementsl Guidance to RAGS: Region 1V Bulletins. Ecological Risk Assessment, November. 1995: Table 2 

For inorganics, the value shown is the greater of the relevant screening value or the corresponding background value. 

Max. C o n ~ t r s t i o n  

Surface Subsurface 
Soil Soil 

01749 N A 

6530 3290 
82 1.7 

92.7 4.9 
1.2 0.1 
2.7 ND 

23.5 4.8 
17.4 0.38 
58.3 2.1 
70.3 3.9 
350 18.7 

0.06 ND 
253 1.9 
0.8 ND 

I ND 
45.5 4 
822 7.5 

NA - Not availablJNot applicable 
ND - Not dneetcd 
RBC - Risk baxd coneenbation 
SSL - Soil screening level 
MGKG - Milligrams per kilogram 
NGKG - Nanograms per kilogram 
PGR. - Picograms per liter 
UGKG - Mieragrsms per kilogram 
UGR. - Micrograms per liter 

Max. Cancenhstion 

Shallow Deep 
OW GW 

N A NA 

N A NA 
N A N A 
N A NA 
N A N A 
N A N A 
N A NA 
N A NA 
NA N A 
N A N A 
N A NA 
N A N A 
N A N A 
N A NA 
N A N A 
N A NA 
NA NA 

Screening C o n c c n ~ o ~  
Soil lo Saltwater 
GW Tap Water Swf Wtr. 
SSL RBC Chronic 

1900 0.45 10 

IOWMX) 37000 NA 
29 17.8 36 

1640 2640 NA 
63 0.016 NA 
8 18 9.3 

IWOOOO 180 50 
2003 2200 NA 

920 13WM) 8.33 
400 I5 8.5 

1100 2906 NA 
2.1 11 0.025 
130 730 21.7 

5 180 71 
0.95 2.9 21.3 
6000 260 NA 

12000 IlWD 86 

Soil Wafer 
Unib Units 

NWXG m 

MWXG uw. 
MWXG uw 
MWXG uw. 
MWG uw. 
M ~ G  UGL 

MWXG uw. 
MWXG uor 
MWXG UWI. 

MWXG uw 
MMG uw 
MWXG uw 
MWXG u w  
MWXG uw 
MWXG uor 
M ~ G  UGL 

MWXG uon 

Ground- Surface 
Water Watn 

Leaching Migration Migration 
Potential Concern Concern 

NO NO NO 

NO NO NO 
YES NO NO 
NO NO NO 
NO NO NO 
NO NO NO 
NO NO NO 
NO NO NO 
NO NO NO 
NO NO NO 
NO NO NO 
NO NO NO 

YES NO NO 
NO NO NO 

YES NO NO 
NO NO NO 
NO NO NO 
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in the surface soil duplicate sample at concentrations above their SSLs. Three inorganics - 1 

arsenic, nickel, and thallium, were detected in surface soil above screening levels. While arsenic 2 

was present in all samples collected, screening exceedances were noted only at locations 3 

642SB004, 642SB006, and 642SB007. Notably, the concentrations at 642SB004 and 642SB007 4 

were only slightly above the SSL, while at 642SB006 it was significantly higher. Nickel was 5 

detected in all but one sample, but exceeded screening only at location 642SB007. Thallium was 6 

detected in five of the surface soil samples, but only slightly exceeded screening at 7 

location 642SB004. The presence of these exceedances in site soil is not consistent with a 8 

causality from past site activities, namely the process of discharging firearms. The most common 9 

metal to be expected from such activities is lead, which was present in all samples but did not 10 

exceed appropriate screening. The consistent presence of arsenic, nickel, and thallium in soil ii 

samples, and the inconsistent nature of exceedances of these same metals, argues that they are 12 

more likely indicative of ambient conditions and do not represent significant residual mass that 13 

poses a threat to groundwater. The fact that these metals do occur at this AOC above screening 14 

levels for soil-to-groundwater implies that the pathway does have some merit, but the rationale for 15 

additional fate and transport should be tempered by the lack of source attribution and inconsistent 16 

exceedances. Additionally, the pathway in essence becomes invalid when the physical condition 17 

of the site (100% paved, which prevents infiltration and thus leaching potential) is considered. 18 

Additionally, even if these parameters were present above effects levels in groundwater, the 19 

ingestion pathway is invalid due to non-use of the resource. Groundwater-to-surface water 20 

migration is of no significant concern at this AOC, as the distance to the nearest potential receptor 21 

(Cooper River) is approximately 500 feet away. 	 22 

10.5.4.2 Soil-to-Mr Cross-Media Transport 	 23 

No VOCs were detected in AOC 642 surface soil. Consequently, the soil-to-air migration pathway 24 

is invalid at this site. 	 25 
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in the surface soil duplicate sample at concentrations above their SSLs. Three inorganics - 1 

arsenic, nickel, and thallium, were detected in surface soil above screening levels. While arsenic 2 

was present in all samples collected, screening exceedances were noted only at locations 3 

642SB004,642SB006, and 642SB007. Notably, the concentrations at 642SB004 and 642SB007 4 

were only slightly above the SSL, while at 642SB006 it was significantly higher. Nickel was s 

detected in ail but one sample, but exceeded screening only at location 642SB007. Thallium was 6 

detected in five of the surface soil samples, but only slightly exceeded screening at 7 

location 642SB004. The presence of these exceedances in site soil is not consistent with a 8 

causality from past site activities, namely the process of discharging fuearms. The most common 9 

metal to be expected from such activities is lead, which was present in all samples but did not lo 

exceed appropriate screening. The consistent presence of arsenic, nickel, and thallium in soil 1 1  

samples, and the inconsistent nature of exceedances of these same metals, argues that they are 12 

more likely indicative of ambient conditions and do not represent significant residual mass that 13 

poses a threat to groundwater. The fact that these metals do occur at this AOC above screening 14 

levels for soil-to-groundwater implies that the pathway does have some merit, but the rationale for is 

additional fate and transport should be tempered by the lack of source attribution and inconsistent 16 

exceedances. Additionally, the pathway in essence becomes invalid when the physical condition 17 

of the site (100% paved, which prevents infiltration and thus leaching potential) is considered. I8 

Additionally, even if these parameters were present above effects levels in groundwater, the 19 

ingestion pathway is invalid due to non-use of the resource. Groundwater-to-surface water 20 

migration is of no significant concern at this AOC, as the distance to the nearest potential receptor 21 

(Cooper River) is approximately 500 feet away. 22 

10.5.4.2 Soil-to-Air Cross-Media Transport 23 

No VOCs were detected in AOC 642 surface soil. Consequently, the soil-to-air migration pathway 24 

is invalid at this site. 25 
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10.5.4.3 Fate and Transport Summary 	 1 

Parameters exceeding applicable SSLs in soil at this AOC were limited to three inorganics — 2 

arsenic, nickel, and thallium. While defections of these inorganics were common in site soil, 3 

exceedances for arsenic were present in only three samples and nickel and thallium were present 4 

in only one each. The nature of the parameter exceedances is inconsistent with past site activities, 5 

thus shedding some doubt on provenance. The widespread occurrence of these metals in soil, and 6 

the inconsistent occurrence of exceedances, suggests that their occurrence is reflective of ambient 7 

conditions. When based entirely on SSL exceedances the soil-to-groundwater pathway appears 8 

to have some merit; however, the pavement covering the site essentially invalidates the pathway 9 

by limiting infiltration. The soil-to-air pathway is not considered valid at this AOC given that no to 

VOCs were detected in site soil. 	 11 

10.5.5 Human Health Risk Assessment 	 12 

10.5.5.1 Site Background and Investigative Approach 	 13 

AOC 642 is the former pistol range located south of Building X-10 and west of Buildings X-12 14 

and 1431. The site is currently an asphalt paved parking area and is surrounded by a perimeter 15 

fence. Materials released at the site include spent lead bullets. 	 16 

During the CSI, a total of ten soil borings were advanced to identify potential impacts resulting 17 

from the activities listed above. Surface soil samples from all ten boring locations were used to 18 

quantitatively assess the direct contact soil exposure pathways. Subsurface soil detections were 19 

addressed in the previous section, Fate and Transport Assessment. Section 10.5.3 provides a 20 

summary of the sampling effort for AOC 642 soil. 	 21 
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10.5.4.3 Fate and Transport Summary 

Parameters exceeding applicable SSLs in soil at this AOC were limited to three inorganics - 

arsenic, nickel, and thallium. While defections of these inorganics were common in site soil, 

exceedances for arsenic were present in only three samples and nickel and thallium were present 

in only one each. The nature of the parameter exceedances is inconsistent with past site activities, 

thus shedding some doubt on provenance. The widespread occurrence of these metals in soil, and 

the inconsistent occurrence of exceedances, suggests that their occurrence is reflective of ambient 

conditions. When based entirely on SSL exceedances the soil-to-groundwater pathway appears 

to have some merit; however, the pavement covering the site essentially invalidates the pathway 

by limiting infitration. The soil-to-air pathway is not considered valid at this AOC given that no 

VOCs were detected in site soil. 

10.5.5 Human Health Risk Assessment 

10.5.5.1 Site Background and Investigative Approach 

AOC 642 is the former pistol range located south of Building X-10 and west of Buildings X-12 

and 1431. The site is currently an asphalt paved parking area and is surrounded by a perimeter 

fence. Materials released at the site include spent lead bullets. 

During the CSI, a total of ten soil borings were advanced to identify potential impacts resulting 

from the activities listed above. Surface soil samples from all ten boring locations were used to 

quantitatively assess the direct contact soil exposure pathways. Subsurface soil detections were 

addressed in the previous section, Fate and Transport Assessment. Section 10.5.3 provides a 

summary of the sampling effort for AOC 642 soil. 
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10.5.5.2 COPC Identification 	 i 

Based on the screening comparisons described in Section 7 of this RFI and presented in 2 

Table 10.5.6, COPCs identified in surface soil include arsenic, beryllium, manganese, nickel, and 3 

thallium. Although the release resulting from spent lead bullets were the focus of this 4 

investigation, lead was not identified as a COPC. No inorganic parameters were eliminated from 5 

consideration in the risk assessment solely on the basis of background concentration. 	 6 

10.5.5.3 Exposure Assessment 	 7 

Exposure Setting 	 8 

AOC 642 is located in an industrial setting on the formal naval base and is covered by an asphalt 9 

parking lot, with buildings to the north, and east. The paved surface would prevent direct contact io 

with soil and would inhibit migration of potential contaminants to groundwater or air. The site 11 

is surrounded by a fence which inhibits access to potential trespassers. All potable water is 12 

provided through the city's water supply. Groundwater is not currently nor anticipated to be used 13 

in the future as potable or process water. 	 14 

Potentially Exposed Populations 	 15 

Potentially exposed populations are current and future site workers, future site residents, and 16 

adolescent trespassers. Future site resident and worker exposure scenarios were addressed 17 

quantitatively in this risk assessment. Current exposure to workers is discussed qualitatively in is 

relation to the future workers. The hypothetical future site worker scenario assumed continuous 19 

exposure to surface soil conditions. Current site workers' exposure would be less than that 20 

assumed for the hypothetical future site worker scenario because of their limited soil contact (much 21 

of the area is paved). Therefore, future worker assessment is considered to be conservatively 22 

representative of current site users. Since the site is currently surrounded by fencing, adolescent 23 

trespassers are not currently a potentially exposed population. In the event that the fence were to 24 

be removed, the child resident scenario is considered to be conservatively 	 25 
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10.5.5.2 COPC Identification 

Based on the screening comparisons described in Section 7 of this RFI and presented in 

Table 10.5.6, COPCs identified in surface soil include arsenic, beryllium, manganese, nickel, and 

thallium. Although the release resulting from spent lead bullets were the focus of this 

investigation, lead was not identified as a COPC. No inorganic parameters were eliminated from 

consideration in the risk assessment solely on the basis of background concentration. 

10.5.5.3 Exposure Assessment 

Exposure Setting 

AOC 642 is located in an industrial setting on the formal naval base and is covered by an asphalt 

parking lot, with buildings to the north, and east. The paved surface would prevent direct contact 

with soil and would inhibit migration of potential contaminants to groundwater or air. The site 

is surrounded by a fence which inhibits access to potential trespassers. All potable water is 

provided through the city's water supply. Groundwater is not currently nor anticipated to be used 

in the future as potable or process water. 

Potentially Exposed Populations 

Potentially exposed populations are current and future site workers, future site residents, and 

adolescent trespassers. Future site resident and worker exposure scenarios were addressed 

quantitatively in this risk assessment. Current exposure to workers is discussed qualitatively in 

relation to the future workers. The hypothetical future site worker scenario assumed continuous 

exposure to surface soil conditions. Current site workers' exposure would be less than that 

assumed for the hypothetical future site worker scenario because of their limited soil contact (much 

of the area is paved). Therefore, future worker assessment is considered to be conservatively 

representative of current site users. Since the site is currently surrounded by fencing, adolescent 

trespassers are not currently a potentially exposed population. In the event that the fence were to 

be removed, the child resident scenario is considered to be conservatively 



Table 10.5.6 
Chemicals Present in Site Samples 
AOC 642 - Surlrace Soil 
NAVBASE - Charleston, Zone G 
Charleston, South Carolina 

Parameter 

Frequency 
of 

Detection 

Range 
of 

Detection 

Average 
Detected 

Conc. 

Range 
of 

SQL 

Screening Concentrations 

RBC 	Background Units 

Number 
Exceeding 
RBC Bkgd 

TCDD Equivalents 
Dioxin Equiv. 1 1 0.1749 0.1749 0.17 NA NA 1000 NA NG/KG 
1234678-HpCDD 1 1 7.19 7.19 7.2 NA NA NA NA NG/KG 
OCDD 1 1 103 103 103 NA NA NA NA NG/KG 

Inorganics 
Aluminum (Al) 10 10 1110 6530 2422 NA NA 7800 18700 MG/KG 
Arsenic (As) • 10 10 4.5 82 20.9 NA NA 0.43 17.2 MG/KG 10 4 
Barium (Ba) 10 10 5.8 92.7 43.3 NA NA 550 109 MG/KG 
Beryllium (Be) ` 10 10 0.24 1.2 0.51 NA NA 0.15 1.2 MG/KG 10 1 
Cadmium (Cd) 9 10 0.21 2.7 1.1 0.05 0.05 3.9 1.07 MG/KG 4 
Calcium (Ca) N 10 10 4980 312000 76679 NA NA NA NA MG/KG 
Chromium (Cr) 10 10 5.3 23.5 11.2 NA NA 39 42.8 MG/KG 
Cobalt (Co) 10 10 1.1 17.4 5.7 NA NA 470 6.6 MG/KG 3 
Copper (Cu) 9 10 5.9 58.3 29.6 1.1 1.1 27000 280 MG/KG 
Iron (Fe) N 10 10 3080 13400 8281 NA NA NA NA MG/KG 
Lead (Pb) 10 10 2.8 70.3 35.3 NA NA 400 181 MG/KG 
Magnesium (Mg) N 10 10 838 33900 5104 NA NA NA NA MG/KG 
Manganese (Mn) ` 10 10 42.05 350 125 NA NA 180 325 MG/KG 2 1 
Mercury (Hg) 5 10 0.04 0.06 0.048 0.04 0.04 2.3 1.03 MG/KG 
Nickel (Ni) * 9 10 1.9 253 44.8 16.8 16.8 160 20.6 MG/KG 1 4 
Potassium (K) N 5 10 266 596 421 236 288 NA NA MG/KG 
Selenium (Se) 6 10 0.46 0.8 0.70 0.35 0.4 39 1.22 MG/KG 
Sodium (Na) N 2 10 357 1550 954 216 376 NA NA MG/KG 
Thallium (Ti) ' 5 10 0.4 1 0.66 0.4 0.45 0.63 0.85 MG/KG 2 2 
Vanadium (V) 10 10 5.4 45.5 20.4 NA NA 55 60.9 MG/KG 
Zinc (Zn) 10 10 10.3 822 186 NA NA 2300 519 MG/KG 1 

Notes: 
- Identified as a COPC 

N - Essential nutrient 
SQL - Sample qualitation limit 
MG/KG - milligrams per kilogram 
NG/KG - nanograms per kilogram 
NA - Not applicable 

Chemicals Present in Site Samples 
AOC 642 - Surfam Soil 
NAVBASE - Charleston, Zone G 
Charleston. South Carolina 

Notes: 
' - Identified as a COPC 
N - Essential nutrient 
SOL - SamDle ouatitation limit - - -  - 

MGlKG - millOrims per k~logram 
NGKG -nanograms per kllogram 
NA - Not applicable 
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representative of the adolescent trespasser. The future site resident scenario was built on the 1 

premise that existing fixtures would be removed and replaced with dwellings. 	 2 

Exposure Pathways 	 3 

Exposure pathways for the hypothetical future site residents are dermal contact and incidental 4 

ingestion of surface soils. The exposure pathways used for current and future site workers are 5 

the same as those for the future site resident with respect to soil. Uniform exposure was assumed 6 

for all sample locations. Table 10.5.7 presents the justification for exposure pathways assessed 7 

in this HHRA. 	 8 

Exposure Point Concentrations 	 9 

Section 7 of this RFI discusses the determination of exposure point concentrations. As presented lo 

on Table 10.5.8, the exposure point concentrations for soil COPCs were set equal to the 11 

95% UCL. 	 u 

Quantification of Exposure 	 13 

Chronic daily intakes (CDIs) for ingestion and dermal surface soils pathways are shown on 14 

Tables 10.5.9 and 10.5.10, respectively. 	 15 

10.5.5.4 Toxicity Assessment 	 16 

Toxicity assessment terms and methods are discussed in Section 7 of this report. Table 10.5.11 17 

presents toxicological information specific to COPCs identified at AOC 642. This information is 

was used in the quantification of risk/hazard associated with surface soil contaminants. Brief 19 

toxicological profiles for COPCs are provided below: 	 20 

Arsenic exposure via the ingestion route darkens and hardens the skin in chronically exposed 2! 

humans. Inhalation exposure to arsenic causes neurological deficits, anemia, and cardiovascular 22 
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representative of the adolescent trespasser. The future site resident scenario was built on the 1 

premise that existing fvttures would be removed and replaced with dwellings. 2 

Exposure Pathways 3 

Exposure pathways for the hypothetical future site residents are dermal contact and incidental 4 

ingestion of surface soils. The exposure pathways used for current and future site workers are s 

the same as those for the future site resident with respect to soil. Unifonn exposure was assumed 6 

for all sample locations. Table 10.5.7 presents the justification for exposure pathways assessed 7 

in this HHRA. 8 

Exposure Point Concentrations 9 

Section 7 of this RFI discusses the determination of exposure point concentrations. As presented lo 

on Table 10.5.8, the exposure point concentrations for soil COPCs were set equal to the 1 1  

95% UCL. 12 

Quantification of Exposure 13 

Chronic daily intakes (CDIs) for ingestion and dermal surface soils pathways are shown on 14 

Tables 10.5.9 and 10.5.10, respectively. IS 

10.5.5.4 Toxicity Assessment 1 6  

Toxicity assessment terms and methods are discussed in Section 7 of this report. Table 10.5.11 17 

presents toxicological information specific to COPCs identified at AOC 642. This information 18 

was used in the quantification of risklhazard associated with surface soil contaminants. Brief 19 

toxicological profiles for COPCs are provided below: 20 

Arsenic exposure via the ingestion route darkens and hardens the skin in chronically exposed 21 

humans. Inhalation exposure to arsenic causes neurological deficits, anemia, and cardiovascular 22 
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Table 10.5.7 
Zone G 

AOC 642 
Exposure Pathways Summary 

Potentially Exposed 
Population 

Medium and Exposure 
Pathway 

Pathway Selected 
for Evaluation? 	Reason for Selection or Exclusion 

Current Land Uses 

  

Current Site 'Workers/ 	A,ir, Inhalation of gaseous contaminants 
.Maintenance 	 .emanating from soil 

Air, Inhalation of chemicals entrained in 
fugitive dust 

Shallow groundwater, Ingestion of 
contaminants during potable or general use 

Shallow groundwater, Inhalation of 
volatilized shallow groundwater 
contaminants 

No 	Fate mid transport screening did not 
identify any COPCs for this indirect 
exposure pathway, 

No 	Little surface soil is exposed at AOC 
642, inhibiting fugitive dust generation. 
Therefore, this exposure pathway was 
considered insignificant compared to the 
other pathways. 

No 	Shallow groundwater is not currently 
used as :a source of potable or non-
residential water at AOC 642. 

No 
	

Shallow groundwater is not currently 
used as a source of potable or non-
residential water at AOC 642. 

Soil, Incidental ingestion 

Soil, Dermal contact 

No (Qualified) 

No (Qualified) 

Future.land use assessment is considered 
to be conservatively representative of 
current receptors. 

Future land use assessment is considered 
to be currently representative of current 
receptors. 

Future Land Uses 

Future Site Residents 
(Child and Adult) and 
Future Site Worker 

Air, Inhalation of gaseous contaminants 
emanating from soil 

Air, Inhalation of chemicals entrained in 
fugitive dust 

Groundwater, Ingestion of contaminants 
during potable or general use 

Shallow groundwater, Inhalation of 
volatilized contaminants during domestic 
use 

Soil, Incidental ingestion 

Soil, Dermal contact 

No 

No 

No 

No 

Yes 

Yes 

Fate and transport screening did not 
identify any COPCs for this indirect 
exposure pathway. 

This exposure pathway was considered 
insignificant compared to the other 
pathways.' 

Fate and transport did not identify any 
COPCs for this indirect exposure 
pathway. 

Fate and transportscreening did not 
identify-any COPCS for this indirect 
exposure .pathway, 

COPCs were identified subsequent to 
risk-based and background screening 
comparisons. 

COPCs were identified subsequent to 
risk-based and background screening 
comparisons. 
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Table 10.5.7 
Zone 6 

AOC 642 
Expmure Pathways Summary 

Potentially Exposed Medium and Exposure Pathway Selected 
Population Pathway for Evnlution? Rep8011 for Seleclion or  Exclusion 

C u m n t  h d  Usrs 

CunmtSite Workers1 Air, lnhnlation of gaseous conrarmwnts No fPaluwl !r&nwn scmmq did m t  
M a i m a w e  C ~ P M ~  horn soit idm@ any COPCs for thls lodrrsct 

u p o m  pathway. 

Air. Inhalation of chemicals entraind in No Little surface soil is exposed at AOC 
fugitive dust 642, inhibiong fugitive dust generation. 

Therefore, this exposure pathway was 
wnsidcred insignificant compared m the 
other pathways. 

Shallow gmmdwater. Ingesuon of No Shallow groundwater L( m t  cummly 
cojuaminants &ringpotable or geaenl use used as a source of pmble  or non- 

nsideMat water al AOC 642 

Shallow groundwater. Inhalauon of No Shallow groundwater a not currently 
volalllued shallow groundwater used as a source of potable or non- 
contanunants residcnual water at AOC 642 

Sou, tncfdental ingestion No fQualifled) Future lnnd use assessment is consrdered 
m bc wnservatrvtly representanve of 
cumnt  n c e p m .  

Soil, Dermal contact No (Qual~fiedl Future land use assessment is wnsldcrcd 
m be cumnlly rcpreseneuvc of current 

Future h d  Uses 

Future Sue Res~dents Air, Inhalauon of gaseous contaminants No Fate and transport screelung dtd not 
(Chld and Adult) ani emamong from so11 ldentify any COPCs for this tnd~rect 
Future Slte Worker exposure pathway. 

Air, Inhalauon of chcmluls c m a m d  m No This expoatre @way was wns~dued 
fugitivsdust inslgnifma compared to b obr 

pathways. 

Groundwater, Ingestion of contaminam No Fate and m p o n  did not identify any 
during potable or general use COPCs for this indirect exposure 

pathway. 

Shallow gmmndwmcr, Inhalation of No Pate Pnd wnspon s c r e c ~ d ~ d  m t  
volatilized E O ~  dunng domestic identi& my COPCs far this indirect 
Use eXpONIC pthw@y. 

Sod. Incidental lngesuon Yes COPCs were ~dcnufied subsequent to 
nsk-based and background scmnmg 
companrons. 

Sod, D c d  contact Yes COPCs were idcnhflcd subsequent m 
risk-basd and h c k g d  screenlog 
w m m m n s  
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Potentially Exposed 
Population 

Table 10.5. 
Zone G 

AOC 642 
Exposure Pathways 

Medium and Exposure 
Pathway 

7 

Summary 

Pathway Selected 
for Evaluation? Reason for Selection or Exclusion 

Wild game or domestic animals, Ingestion 
of tissue impacted by media contamination 

Fruits and vegetables, Ingestion of plant 
tissues grown in media 

No 	Hunting/taking of game and/or raising 
livestock is prohibited within the 
Charleston, South Carolina city limits. 

No 	The potential for significant exposure via 
this pathway is low relative to that of 
otharexpianumaglmays assessed  
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Table 10.5.7 
ZoneG 
AOC 642 

Exposure Pathways Sum- 

Potentially Exposed Medium and Expmure Pathway Selected 
Population Pathway for Evaluation? Reason for Selection or Exclusion 

Wild game or domestic animals, Ingestion No Huntingltaking of game and/or raising 
of tissue impacted by media contamination livestock is prohibited within the 

Charleston. South Carolina ciw limits. 

F ~ i o  Md vegetables, lngcstion of plant No The pountial for Significant exposure via 
tissues g m  m media ihh pthmy is low relative to that of 

ssed 



Table 10.5.8 
Summary of Statistical Analysis 
Surface Soil COPCs; AOCs 642 
Naval Base Charleston, Zone G 
Charleston, South Carolina 

Natural Log Transformed 
	

UCL 	MAX EPC 
COPC 
	

n 	mean 	SD H-stat (12113/4) (mg/kg) (mg/kg) 
Inorganics 

Arsenic (As) 
Beryllium (Be) 
Manganese (Mn) 
Nickel (Ni) 
Thallium (T1)  

10 2.588 0.957 3.017 55.0 	82 
10 -0.795 0.481 2.195 	0.72 	1.2 
10 4.623 0.652 2.453 215 350 
10 2.761 1.378 3.930 249 253 
10 -1.016 0.632 2.240 	0.74 	1 

55.0 UCL 
0.72 UCL 
215 UCL 
249 UCL 
0.74 UCL 

NOTES: 
mean Arithmetic mean of the Iogtransformed data 

	

n 	Number of samples analyzed 

	

SD 	Standard deviation for a sample of data 
H-stat H" statistic from Gilbert 1987; cuboidal interpolation was used to determine the value in 

accordance with USEPA Supplemental Guidance to RAGS, Calculating the Concentration 
Term 

NA Not applicable 
EPC Exposure point concentration 
UCL 95 percentile upper confidence level mean 

MAX Maximum reported concentration 



Table 10.5.9 
Chronic Daily Intakes 
Incidental Ingestion of Surface Soil 
AOC 642 
NAVBASE - Cbarleston, Zone G 
Charleston, South Carolina 

Chemical 

Fraction 	Exposure 
Ingested from 	Point 
Contaminated Concentration 

Source • 	(mg/kg)  

Future 	Future 	Future 
Resident adult Resident child Resident lwa 

H-CDI 	H-CDI 	C-CDI 

(mg/kg-day) (n8Acg-day) (mg/kg-day) 

Future 	Future 
Site 	Site 

Worker adult Worker adult 
H-CD1 	C-CDI 

(mg/kg-day) (mg/kg-day) 

55.0 	7.54E-05 	7.04E-04 	8.62E-05 	2.69E-05 	9.62E-06 
0.72 	9.87E-07 	9.22E-06 	1.13E-06 	3,53E-07 	1.26E-07 
215 	2.94E-04 	2.74E-03 	3.36E-04 	1.05E-04 	3.75E-05 
249 	3.40E-04 	3.18E-03 	3.89E-04 	1.22E-04 	4.34E-05 

0.74 	1.01E-06 	9.41E-06 	1.15E-06 	3.60E-07 	1.29E-07 

Lifetime weighted average; used to calculate carcinogenic CDI, RAGS Paris A and B 
Chronic Daily Intake in mg/kg-day 
CDI for hazard quotient 
CDI for excess cancer risk 
Reflects the estimated fraction of the site impacted by the corresponding COPC. 

Inorganics 
Arsenic (As) 
Beryllium (Be) 
Manganese (Mn) 
Nickel (Ni) 
Thallium (TI) 

NOTES: 
lwa 

CDI 
H-CDI 
C-CDI 

Table 10.5.9 
Chronic Daily Intakes 
Incidental Ingestion of Surface Soil 
AOC 642 
NAVBASE -Charleston, Zone G 
Charleston. South Carolina 

Future Fulure 
Fraction Exposure 

Ingested h m  Point 
Contaminated Concentration 

Chemical Source ( ~ k 3 )  

Inorganics 
Arsenic (As) I 55.0 
Beryllium (Be) I 0.72 
Manganese (Mn) 1 215 
Nickel (Ni) 1 249 
Thallium (TI) I 0.74 

NOTES: 
Iwa Lifetime weighted average; used to calculate carcinogenic CDI, RAGS Pam A and B 

CDI Chmnic Daily Intake in mg/kg-day 
H-CDI CDI for hazard quotient 
C-CDI CDI for excess cancer risk 

* Reflects the estimated hction of the site impacted by the m m p n d i n g  COPC. 

Future Future Future 
Resident adult Resident child Resident lwa 

H-CDI H-CDI C-CDI 
( m i ~ k 8 - h ~ )  (mg/kg-g-day) (mg/kg-day) 

7.54E-05 7.04E-04 8.62E-05 
9.878-07 9.228-06 1.13E-06 
2.94E-04 2.74E-03 3.36E-04 
3.40E-04 3.18E-03 3.89E-04 
1.01E-06 9.41E-06 1.15E-06 

Site Site 
Worker adult Worker adult 

H-CDI C-CDI 
(mg/kg-day) (mg/kg-day) 

2.69E-05 9.62E-06 
3.53E-07 1.26E-07 
1.05E-04 3.75E-05 
1.22E-04 4.34E-05 
3.60E-07 1.29E-07 



Table 10.5.10 
Chronic Daily Intakes 
Dermal Contact with Surface Soil 
AOC 642 
NAVBASE - Charleston, Zone G 
Charleston, South Carolina 

Chemical 

Exposure 
Point 

Concentration 
(mg/kg) 

Fraction 
Contacted from 
Contaminated 

Source' 

Dermal 
Absorption 

Factor 
(unitless) 

Future 	Future 	Future 
Resident adult Resident child Resident lwa 

H-CDI 	H-CDI 	C-CDI 
(mg/kg-day) 	(mg/kg-day) 	(mg/kg-day) 

Future Site 
Worker adult 

H-CDI 
(mg/kg-day) 

Future Site 
Worker adult 

C-CDI 
(mg/kg-day) 

Inorganics 
Arsenic (As) 55.0 1 am 3.09E-06 1.02E-05 1.93E-06 2.21E-06 7.89E-07 
Beryllium (Be) 0.72 I 0.001 4.05E-08 1.34E-07 2.53E-08 2.89E-08 1.03E-08 
Manganese (Mn) 215 I 0.001 1.21E-05 3.98E-05 7.54E-06 8.61E-06 3.07E-06 
Nickel (Ni) 249 I 0.001 1.40E-05 4.61E-05 8.74E-06 9.97E-06 156E-06 
Thallium (11) 0.74 1 0.001 4.13E-08 136E-07 2.59E-08 2.95E-08 1.05E-08 

NOTES: 
CDI 

H-CDI 
C-CDI 

I 

Chronic Daily Intake in mg/kg-day 
CDI for hazard quotient 
CDI for excess cancer risk 
The dermal absorption factor was applied to the exposure point concentration 

to reflect the different trans-dermal migration of inorganic versus organic chemicals 
Reflects the estimated fraction of the site impacted by the corresponding COPC. 

Table 10.510 
Chronic Daily Intakes 
Dermal Contact with Surface Soil 
AOC 642 
NAVBASE - Charleston, Zone G 
Charleston, South Carolina 

Expsure Fraction Dermal 
Poinl Contacted from Absorption 

Concentration Contaminated Factor 
Chemical ( W ~ P )  Source (unitless) 

Inorganics 
Arsenic (As) 55.0 I 0.001 
Beryllium (Be) 0.72 I 0.001 
Manganex (Mn) 215 I 0.001 
Nickel (Ni) 249 I 0.001 
Thallium (ll) 0.74 I 0.001 

NOTES: 
CDI Chronic Daily Intake in mgkg-day 

H-CDI CDI for hazard quotient 
C-CDI CDI for excess cancer risk 

- l b e  dermal absorption factor was applied to the exposure p i n t  wncenbation 
to reflect the different trans-dermal migration of inorganic Venus organic chemicals 

Reflects the estimated fraction of the site impackd by the w m s p n d i n g  COPC. 

Future Future Future 
Resident adult Resident child Resident lwa 

H-CDI H-CDI C-CDI 
(mgkgday) (mgkg-day) (mgkgday) 

3.09506 1.02E-05 1.93E-06 
4.05E-08 l.34E-07 2.538-08 
I.21E-05 3.98E-05 7.54E-06 
1.40E-05 4.61E-05 8.74E-06 
4.13E-08 1,368-07 2.59E-08 

Future Site Future Site 
Worker adult Worker adult 

H-CDI C-CDI 

(mpntg-day) (mgkg-day) 

2.21E-06 7.89E-07 
2.89E-08 1.03E-08 
8.618-06 3.07E-06 
9.97E-06 3.568-06 
2.95E-08 LOSE-08 



Table 10.5.11 

Tozkological Reference Information 

for Chernkala of Potential Concern 

AOC 442 

Naval Bane, Charlatan, Zan G 

Charleston, South Carolina 

linen-Carrinagralt Fmk* Lear 	 Carcinogenic Mikity Lear 

Oral 
	

Urania'nay 	Inhalation 
	

UlcerImlay 	Oral Slope 	 Inhalation 	 Weight 

Reference Dos 
	

Confidence Crlhall Effect 
	

Factor 	Reference Dose 
	

Confkkoce Critical Sited 
	

Factor 	 Fedor 	 Slope Factor 	 of 

Chalk :al 
	

(nWI11-earl 
	

Level 
	

Oral 	OMAR-dal) 
	

Inhalation 	Mt-OW.1I3 	 (kg-day/me 	 Evidence 

Anent 	 0.0033 	 M 	hyrerpigmenation 	 3 	 NA 

Beryllium 	 0.005 	 1- 	miaoacopic organ chattel 	 100 	 NA 

Mangano& 	 0.047 	a 	NA 	necrological effects 	 I 	 0.0000143 

Nickel 	 0.02 	■ 	Ft 	&creamed body and organ weight 	 300 	 NA 

Thallium 	 SE-OS 	■ 	L 	lanosed SCAT (liver) increased scram LDH 	 3000 	 NA 

NA 	NA 	 NA 	 L.! 	 15.1 	a 	A 

NA 	NA 	 NA 	 4.3 	 g.4 	a 	52 

hi 	rairologies1 effete 	1000 	 NA 	 NA 	 0 

NA 	NA 	 NA 	 NA 	 NA 	 D 

NA 	NA 	 NA 	 NA 	 NA 	 D 

Nam 

a 	 — Integrated Risk Inforninion System (IRIS) 

Health Effects ASICEMINTIt Scranzry Tables (HEAST) 

c 	 HEAST alternative mead 

NA 	 Net applicabk ve cat available 

H 	 — High coonderce 

L 	 -loo confidewe 

M 	 - Medium confidence 

A N n r  0.m0) M h m i - i a  3 NA NA NA NA I . ,  15.1 I A 

Wll'm O W J  L m ? a a r ~ * ~ . n c h u l ~  la, NA NA NA NA 4.3 11 a 82 

M v l Y r v  O M  NA rrumlqiol& I O.KOll43 M MmI",ulm lm0 NA NA 0 

~ k k l  om M c * c ~ d  bcly mi .xta r i l l  ya NA NA NA NA NA NA o 
W l U m  1E43 L i d  IGDT Ili-) &- wrum LDH Ym NA NA NA NA NA NA D 

,&m: 

- llkk id-h I y m  "PIS) 

b - HUM E l h m  *ururrn Smmq Tabb (HUST)  - HEAsl .ucrrd"e d 

NA - N* g p l i k  a m ~ ! d k  

H - Hilh e 
L -La- 

M - Mdmm - 6 h m  
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effects (Klaassen et al., 1986). USEPA set 0.3 µg/kg-day as the RfD for arsenic based on a no 1 

observed adverse effects level (NOAEL) of 0.8 µg/kg-day in a human exposure study. Arsenic's 2 

effects on the nervous and cardiovascular systems are primarily associated with acute exposure to 3 

higher concentrations. Exposure to arsenic-containing materials has been shown to cause cancer 4 

in humans. Inhaling these materials can lead to increased lung cancer risk, and ingestion is 5 

associated with increased skin cancer rates. Arsenic has been classified as a group A carcinogen 6 

by USEPA, which set the 1.5 (mg/kg-day)-' SF for arsenic. As listed in IRIS, the classification 7 

is based on sufficient evidence from human data. An increased lung cancer mortality was 8 

observed in multiple human populations exposed primarily through inhalation. Also, increased 9 

mortality from multiple internal organ cancers (liver, kidney, lung, and bladder) and an increased 10 

incidence of skin cancer were observed in populations consuming drinking water high in inorganic 11 

arsenic. Human milk contains about 3 yg/L arsenic. The RBC for arsenic in tap water is 12 

0.045 µg/L. As listed in IRIS, the critical effect of this chemical is hyperpigmentation, keratosis, 13 

and possible vascular complications. The uncertainty factor was 3 and the modifying factor was 14 

1. 	 15 

Beryllium exposure via the inhalation route can inflame the lungs, a condition known as acute 16 

beryllium disease, as a result of short-term exposure to high concentrations. Removal from 17 

exposure reverses the symptoms. Chronic exposure to much lower concentrations of beryllium 18 

or beryllium oxide by inhalation has been reported to cause chronic beryllium disease, with 19 

symptoms including shortness of breath, scarring of the lungs, and berylliosis, which is 20 

noncancerous growths in the lungs of humans. Both forms of beryllium disease can be fatal, 21 

depending on the severity of the exposure. Additionally, a skin allergy may develop when soluble 22 

beryllium compounds come into contact with the skin of sensitized individuals (Gradient, 1991). 23 

An oral RfD of 0.0054 mg/kg-day has been set for beryllium based on a chronic oral bioassay (rats 24 

were the study species) which determined an NOAEL of 0.54 mg/kg-day. Beryllium has been 25 

classified by USEPA as a group B2 carcinogen based on animal studies. Human epidemiology 26 
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effects (Klaassen et al., 1986). USEPA set 0.3 pglkgday as the RfD for arsenic based on a no I 

observed adverse effects level (NOAEL) of 0.8 pgkgday in a human exposure study. Arsenic's 2 

effects on the nervous and cardiovascular systems are primarily associated with acute exposure to 3 

higher concentrations. Exposure to arsenic-containing materials has been shown to cause cancer 4 

in humans. Inhaling these materials can lead to increased lung cancer risk, and ingestion is 5 

associated with increased skin cancer rates. Arsenic has been classified as a group A carcinogen 6 

by USEPA, which set the 1.5 (mglkg-day)-'SF for arsenic. As listed in IRIS, the classification 7 

is based on sufficient evidence from human data. An increased lung cancer mortality was 8 

observed in multiple human populations exposed primarily through inhalation. Also. increased 9 

mortality from multiple internal organ cancers (liver, kidney, lung, and bladder) and an increased lo 

incidence of skin cancer were observed in populations consuming drinking water high in inorganic I I 

arsenic. Human milk contains about 3 pglL arsenic. The RBC for arsenic in tap water is 12 

0.045 pgIL. As listed in IRIS, the critical effect of this chemical is hyperpigmentation, keratosis, 13 

and possible vascular complications. The uncertainty factor was 3 and the modifying factor was 14 

Beryllium exposure via the inhalation route can inflame the lungs, a condition known as acute 16 

beryllium disease, as a result of short-term exposure to high concentrations. Removal from 17 

exposure reverses the symptoms. Chronic exposure to much lower concentrations of beryllium 1s 

or beryllium oxide by inhalation has been reported to cause chronic beryllium disease, with 19 

symptoms including shortness of breath, scarring of the lungs, and berylliosis, which is zo 

noncancerous growths in the lungs of humans. Both forms of beryllium disease can be fatal, 21 

depending on the severity of the exposure. Additionally, a skin allergy may develop when soluble 22 

beryllium compounds come into contact with the skin of sensitized individuals (Gradient, 1991). 23 

An oral RfD of 0.0054 mgkgday has been set for beryllium based on a chronic oral bioassay (rats 24 

were the study species) which determined an NOAEL of 0.54 mglkg-day. Beryllium has been 25 

classified by USEPA as a group B2 carcinogen based on animal studies. Human epidemiology 26 
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studies of beryllium are inadequate. As listed in IRIS, classification is based on beryllium being 1 

shown to induce lung cancer via inhalation in rats and monkeys and to induce osteosarcomas in 2 

rabbits via intravenous or intramedullary injection. An inhalation SF of 8,4 (mg/kg-dayj' and an 3 

oral SF of 4.3 (mg/kg-day)1  have been set by USEPA. As listed in IRIS, the critical effect of this 4 

chemical is no adverse effect. The uncertainty factor was 100 and the modifying factor was 1. 5 

The IRIS RfD in drinking water is 0.005 mg/kg-day. 	 6 

Manganese is an essential nutrient, but chronic exposure (0.8 mg/kg-day) causes 7 

mental disturbances. Studies have shown that manganese uptake from water is greater than 

manganese uptake from food, and the elderly appear to be more sensitive than children 9 

(Klaassen et al., 1986; Dreisbach et al., 1987). USEPA determined the RfD to be 0.14 mg/kg-day 10 

based on dietary uptake. USEPA recommended using a modifying factor of 3 when estimating 11 

intake from soil and water. In addition, the body is roughly twice as efficient absorbing 12 

manganese in water compared to manganese in food. Because of the different uptake rates in 13 

water and food, two RfDs were used in this HHRA — one for water and one for food. The RfDs 14 

used are 0.047 and 0.023 mg/kg-day. Inhalation of manganese dust causes neurological effects 15 

and increased incidence of pneumonia. An inhalation RfD was set to 0.0000143 mg/kg-day. 16 

According to USEPA, manganese cannot be classified as to its carcinogenicity. Therefore, the 17 

cancer class for manganese is group D. As listed in IRIS, the classification is based on studies that 18 

are inadequate to assess the carcinogenicity of manganese. Manganese is an element considered 19 

essential to human health. The typical vitamin supplement dose of manganese is 2.5 mg/day. As 20 

listed in IRIS, the critical effects of this chemical in water in the oral summary are CNS effects. 21 

The uncertainty factor was 1 and the recommended modifying factor of 3 was used to estimate soil 22 

and groundwater intake. The critical effects of this chemical are CNS effects. As listed in IRIS, 23 

the critical effect of this chemical in the inhalation summary is impairment of neuro-behavioral 24 

function. For inhalation uptake, the uncertainty factor was 1,000 and the modifying factor was 25 

1. The IRIS RfC is 0.00005 mg/m3. 	 26 
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studies of beryllium are inadequate. As listed in IRIS, classification is based on beryllium being 

shown to induce lung cancer via inhalation in rats and monkeys and to induce osteosarcomas in 

rabbits via intravenous or intramedullary injection. An inhalation SF of 8.4 (mglkg-day]' and an 

oral SF of 4.3 (mglkgdayyl have been set by USEPA. As listed in IRIS, the critical effect of this 

chemical is no adverse effect. The uncertainty factor was 100 and the modifying factor was 1. 

The IRIS RfD in drinking water is 0.005 mglkg-day. 

Manganese is an essential nutrient, but chronic exposure (0.8 mglkg-day) causes 

mental disturbances. Studies have shown that manganese uptake from water is greater than 

manganese uptake from food, and the elderly appear to be more sensitive than children 

(Klaassen et al., 1986; Dreisbach et al., 1987). USEPA determined the RfD to be 0.14 mglkgday 

based on dietary uptake. USEPA recommended using a modifying factor of 3 when estimating 

intake from soil and water. In addition, the body is roughly twice as efficient absorbing 

manganese in water compared to manganese in food. Because of the different uptake rates in 

water and food, two RfDs were used in this HHRA - one for water and one for food. The RfDs 

used are 0.047 and 0.023 mglkg-day. Inhalation of manganese dust causes neurological effects 

and increased incidence of pneumonia. An inhalation RfD was set to 0.0000143 mglkgday. 

According to USEPA, manganese cannot be classified as to its carcinogenicity. Therefore, the 

cancer class for manganese is group D. As listed in IRIS, the classification is based on studies that 

are inadequate to assess the carcinogenicity of manganese. Manganese is an element considered 

essential to human health. The typical vitamin supplement dose of manganese is 2.5 mglday. As 

listed in IRIS, the critical effects of this chemical in water in the oral summary are CNS effects. 

The uncertainty factor was 1 and the recommended modifying factor of 3 was used to estimate soil 

and groundwater intake. The critical effects of this chemical are CNS effects. As listed in IRIS, 

the critical effect of this chemical in the inhalation summary is impairment of neuro-behavioral 

function. For inhalation uptake, the uncertainty factor was 1,000 and the modifying factor was 

1. The IRIS RfC is 0.00005 mgln?. 
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Nickel is also an essential nutrient; a five microgram dose is typical of supplemental vitamins. 

USEPA set the oral RID to 0.02 mg/kg-day. Chronic exposure of rats to nickel caused decreased 2 

body and organ weights. For a chronically exposed individual, nickel salts would affect the 3 

gastro-intestinal system, and would also target the liver and kidney. This element has been shown 4 

to be a sensitizer, an element that can produce allergic reactions. Sensitization of skin to nickel 5 

dust has been shown to occur in industry (Dreisbach, et al., 1987). 	 6 

Thallium is readily absorbed through the gut and skin. Primary effects are stomach and bowel 7 

disturbances, kidney and liver damage, and neurological disturbances. Thallium was used in the 8 

past as a rodenticide and ant killer, and its use for these purposes is now prohibited. This element 9 

remains in the body for a relatively long time, and could accumulate if the chronic dose is large. 10 

USEPA's oral RID for thallium is 0.00008 mg/kg-day (Klaassen, et al., 1986) (Dreisbach, 

et al., 1987). The uncertainty factor used for thallium is 3000. 	 12 

10.5.5.5 Risk Characterization 	 13 

Surface Soil Pathways 	 14 

Exposure to surface soil onsite was evaluated under both residential and site worker scenarios. 15 

For these scenarios, the incidental ingestion and dermal contact exposure pathways were 16 

evaluated. Hazard was computed separately to address child and adult exposure. Tables 10.5.12 17 

and 10.5.13 present the computed risk/hazard associated with the incidental ingestion of and 18 

dermal contact with site surface soils, respectively. 	 19 

Hypothetical Site Residents 	 20 

The ingestion ILCR (based on the adult and child lifetime weighted average) for AOC 642 surface 21 

soils is 1E-04. The dermal pathway ILCR is 2E-05. Arsenic was the primary contributor to ILCR 22 

projections for the ingestion and dermal pathways. Beryllium was a secondary contributor to the 23 

ingestion pathway. Though the adolescent trespasser was not quantitatively addressed for 	24 
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Nickel is also an essential nutrient; a five microgram dose is typical of supplemental vitamins. 

USEPA set the oral RfD to 0.02 mglkg-day. Chronic exposure of rats to nickel caused decreased 

body and organ weights. For a chronically exposed individual, nickel salts would affect the 

gastro-intestinal system, and would also target the liver and kidney. This element has been shown 

to be a sensitizer, an element that can produce allergic reactions. Sensitization of skin to nickel 

dust has been shown to occur in industry (Dreisbach, et al., 1987). 

Thallium is readily absorbed through the gut and skin. Primary effects are stomach and bowel 

disturbances, kidney and liver damage, and neurological disturbances. Thallium was used in the 

past as a rodenticide and ant killer, and its use for these purposes is now prohibited. This element 

remains in the body for a relatively long time, and could accumulate if the chronic dose is large. 

USEPA's oral RfD for thallium is 0.00008 mglkg-day maassen, et al., 1986) (Dreisbach, 

et al., 1987). The uncertainty factor used for thallium is 3000. 

10.5.5.5 Risk Characterization 

Surface Soil Pathways 

Exposure to surface soil onsite was evaluated under both residential and site worker scenarios. 

For these scenarios, the incidental ingestion and dermal contact exposure pathways were 

evaluated. Hazard was computed separately to address child and adult exposure. Tables 10.5.12 

and 10.5.13 present the computed risWhazard associated with the incidental ingestion of and 

dermal contact with site surface soils, respectively. 

Hypothetical Site Residents 

The ingestion ILCR (based on the adult and child lifetime weighted average) for AOC 642 surface 

soils is 1E-04. The dermal pathway ILCR is 2E-05. Arsenic was the primary contributor to ILCR 

projections for the ingestion and dermal pathways. Beryllium was a secondary contributor to the 

ingestion pathway. Though the adolescent trespasser was not quantitatively addressed for 



Table 10.5.12 
Hazard Quotients and Incremental Lifetime Cancer Risks 
Incidental Surface Soil Ingestion 
AOC 642 
NAVBASE - Charleston, Zone G 
Charleston, South Carolina 

Chemical 

Oral RID 	Oral SF 
Used 	Used 

(mg/kg-day) (mg/kg-day)-1 

Future 	Future 	Future 
Resident adult 	Resident child 	Resident lwa 

Hazard Quotient Hazard Quotient 	ILCR 

Future 
Site 

Worker adult 
Hazard Quotient 

Future 
Site 

Worker adult 
ILCR 

Inorganics 
Arsenic (As) 0.0003 	 1.5 0.25 	 2.3 	1,3E-04 0.090 1.4E-05 
Beryllium (Be) 0.005 	 4.3 0.00020 	0.0018 	4.9E-06 0.000071 5.4E-07 
Manganese (Mn) 0.047 	NA 0.0063 	0.058 	ND 0.0022 ND 
Nickel (Ni) 0.02 	NA 0.017 	 0.16 	ND 0.0061 ND 
Thallium (T1) 8E-05 	NA 0.013 	 0.12 	ND 0.0045 ND 

SUM Hazard Index/ILCR 0.3 	 3 	1E-04 0.1 1E-05 

NOTES: 
NA Not available 
ND Not Determined due to lack of available information 
lwa Lifetime weighted average; used to calculate excess carcinogenic risk derived from RAGS Part A 

ILCR Incremental Lifetime Cancer Risk 

Table 10.5.12 
Harard Quotients and Incremental Lifetime Cancer Risks 
Incidental Surface Soil Ingestion 
AOC 642 
NAVFJASE -Charleston, Zone G 
Charleston. South Carolina 

Future FuNre 
Oral RfD Oral SF 

Used Used 
Chemical (m&-day) (mgkg-day)-] 

Inorganics 
Arsenic (As) 0.0003 1.5 
Beryllium (Be) 0.005 4.3 
Manganese i.Mn) 0.047 N A 
Nickel (Ni) 0.02 NA 
Thallium lJl) 8E-05 N A 

NOTES: 
NA Not available 
ND Not Determined due to lack of available information 
Iwa Lifetime weighted average; used to calculate excess carcinogsnic risk derived From RAGS Pan A 

ILCR Incremental Lifetime Cancer Risk 

I SUM Hazard IndexlILCR 

Future FuNre Futurc 
Resident adult Resident child Resident Iwa 

Hazard Quotient H m r d  Quotient lLCR 

0.25 2.3 1.3E-04 
0.00020 0.0018 4.9E-06 
0.0063 0.058 ND 

0.017 0.16 ND 
0.013 0.12 ND 

0.3 3 IE-04 1 0.1 IE-05 

Site Site 
Worker adult Worker adult 

Hazard Quotient ILCR 

0.090 1.4E-05 
0.000071 5.4E-07 

0.0022 ND 
0.0061 ND 
0.0045 ND 



Table 10.5.13 
Hazard Quotients and Incremental Lifetime Cancer Risks 
Dermal Contact With Surface Soil 
AOC 642 
NA VBASE - Charleston, Zone G 
Charleston, South Carolina 

Chemical 
Dermal 

Adjustment 

Oral RID 
Used 

(mg/kg-day) 

Oral SF 
Used 

(mg/kg-day)-1 

Future 	Future 
Resident adult 	Resident child 

Hazard Quotient Hazard Quotient 

Future 
Resident lwa 

ILCR 

Future Site 
Worker adult 

Hazard Quotient 

Future Site 
Worker adult 

ILCR 

Inorganics 
Arsenic (As) 0.2 6E-05 7.5 0.052 0.17 1.5E-05 0.037 5.9E-06 
Beryllium (Be) 0.2 0.001 21.5 0.000040 0.00013 5.4E-07 0.000029 2.2E-07 
Manganese (Mn) 0.2 0.0094 NA 0.0013 0.0042 ND 0.00092 ND 
Nickel (Ni) 0.2 0.004 NA 0.0035 0.012 ND 0.0025 ND 
Thallium (II) 0.2 1.6E-05 NA 0.0026 0.0085 ND 0.0018 ND 

SUM Hazard Index/ILCR 0.06 0.2 2E-05 0.04 6E-06 

NOTES: 
NA Not available 
ND 	Not Determined due to lack of available information 
lwa Lifetime weighted average; used to calculate excess carcinogenic risk derived from RAGS Part A 

ILCR Incremental Lifetime Cancer Risk 
- Dermal to absorbed dose adjustment factor is applied to adjust for Oral SF and RID (i.e., the oral RID is based 

on oral absorption efficiency which should not be applied to dermal exposure and dermal CDI) 

Table 10.513 
Hazard Quotients and Incremental Lifetime Cancer Risks 
Dermal Contact With Surface Soil 
AOC 642 
NAVBASE - Charleston, Zone G 
Charleston, South Carolma 

NOTES: 
NA Not available 
ND Not Determined due to lack of available information 
Iwa Lifetime weighted average; used to calculate excess carcinogenic risk derived h m  RAGS Pan A 

UCR Incrcmcntal Lifetime Cancer Risk 

Oral RfD Oral SF 
Dermal Used Used 

Chemical Adjustment ( m a g d a y )  (mag-day)-l 

lnargnnirs 
Arsenic (As) 0.2 6E-05 7.5 
Beryllium (Be) 0.2 0.001 21.5 
Manganese (Mn) 0.2 0.0094 NA 
Nickel (Ni) 0.2 0.004 N A 
Thallium (Tl) 0.2 1.6E-05 NA 

SUM Hazard I n d e f l C R  

- Dermal to abwrbcd dose adjustment factor is applied to adjust for Oral SF and IUD (i.e., the oral IUD is based 
on oral absorption efficiency which should not be applied to dermal expasure and dermal CDI) 

Future Future Future 
Resident adult Resident child Resident Iwa 

Hazard Quotient Haznrd Quotient ILCR 

0.052 0.17 I.5E-05 
O.MM040 0.00013 5.4E-07 

0.0013 0.0042 ND 
0.0035 0.012 ND 
0.0026 0.0085 ND 

0.06 0.2 2E-05 

Future Site Future Site 
Worker adult Worker adult 

Hazard Quotient UCR 

0.037 5.9E-06 
0.000029 2.2E-07 

0.00092 ND 
0.0025 ND 
0.0018 N D  

0.04 6E-06 
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this site, the following semiquantitative analysis was performed using the results of the residential 

risk analysis. Exposure frequency and duration under the residential scenario are 350 days/year 2 

and 30 years, respectively, compared to 52 day/year and 7 years for the adolescent trespasser. 3 

Substituting the trespasser exposure frequency and duration into the CDI equation would result 4 

in a risk estimate approximately 98% below the residential risk estimate. Assuming that the 5 

fencing and pavement are removed from the site, the cumulative soil pathway (both ingestion and 6 

dermal) risk for the adolescent trespasser was estimated to be approximately 3E-06. 	 7 

The computed hazard indices for the adult resident were 0.3 for the soil ingestion pathway and 

0.06 for the dermal contact pathway. The computed hazard indices for the child ingestion and 9 

dermal contact pathways were 3 and 0.2, respectively. Arsenic was the primary contributor to HI io 

projections for the ingestion and dermal pathways. Nickel and thallium were secondary 11 

contributors to the ingestion pathway. The semiquantitative analysis for adolescent trespasser 12 

hazard index is similar to the risk estimate detailed the paragraph above. Exposure frequency and 13 

duration for the child resident are 350 days/year and 6 years, respectively, compared to 14 

52 days/year and 7 years for the trespasser. Substituting the trespasser exposure frequency and 15 

duration into the CDI equation would result in a hazard estimate approximately 83% below the 16 

residential hazard estimate. Assuming that the fencing and pavement are removed from the site, 17 

the cumulative soil pathway (both ingestion and dermal) hazard for the adolescent trespasser was 18 

estimated to be approximately 0.5. 	 19 

Hypothetical Site Workers 	 20 

Site worker ILCRs are 1E-05 for the ingestion pathway and 6E-06 for the dermal contact pathway. 21 

Arsenic was the primary contributor to ILCR projections. Hazard indices for the ingestion and 22 

dermal pathways were projected to be 0.1 and 0.04 for the hypothetical site worker scenario, 23 

respectively. 	 24 
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this site, the following semiquantitative analysis was performed using the results of the residential I 

risk analysis. Exposure frequency and duration under the residential scenario are 350 dayslyear 2 

and 30 years, respectively, compared to 52 daylyear and 7 years for the adolescent trespasser. 3 

Substituting the trespasser exposure frequency and duration into the CDI equation would result 4 

in a risk estimate approximately 98% below the residential risk estimate. Assuming that the 5 

fencing and pavement are removed from the site, the cumulative soil pathway (both ingestion and 6 

dermal) risk for the adolescent trespasser was estimated to be approximately 3E-06. 7 

The computed hazard indices for the adult resident were 0.3 for the soil ingestion pathway and 8 

0.06 for the dennal contact pathway. The computed hazard indices for the child ingestion and 9 

dermal contact pathways were 3 and 0.2, respectively. Arsenic was the primary contributor to HI lo 

projections for the ingestion and dermal pathways. Nickel and thallium were secondary 1 1  

contributors to the ingestion pathway. The semiquantitative analysis for adolescent trespasser 12 

hazard index is similar to the risk estimate detailed the paragraph above. Exposure frequency and 13 

duration for the child resident are 350 dayslyear and 6 years, respectively, compared to 14 

52 dayslyear and 7 years for the trespasser. Substituting the trespasser exposure frequency and 15 

duration into the CDI equation would result in a hazard estimate approximately 83% below the 16 

residential hazard estimate. Assuming that the fencing and pavement are removed from the site, 17 

the cumulative soil pathway (both ingestion and dermal) hazard for the adolescent trespasser was 18 

estimated to be approximately 0.5. 19 

Hypothetical Site Workers 20 

Site worker ILCRs are 1E-05 for the ingestion pathway and 6E-06 for the dermal contact pathway. 21 

Arsenic was the primary contributor to ILCR projections. Hazard indices for the ingestion and 22 

dermal pathways were projected to be 0.1 and 0.04 for the hypothetical site worker scenario, 23 

respectively. 24 
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COCs Identified 	 1 

Chemicals of concern were identified based on cumulative (all pathway) risk and hazard projected 2 

for this site on a medium-specific basis. USEPA has established a generally acceptable risk range 3 

of 1E-4 to 1E-6, and a hazard index threshold of 1.0 (unity). As recommended by SCDHEC, a 4 

COC was considered to be any chemical contributing to a cumulative risk level of 1E-6 or greater 5 

and/or a cumulative hazard index above 1.0, and whose individual ILCR exceeds 1E-6 or whose 6 

hazard quotient exceeds 0.1. For carcinogens, this approach is relatively conservative, because 7 

a cumulative risk level of 1E-4 (and individual ILCR of 1E-6) is recommended by USEPA Region s 

IV as the trigger for establishing COCs. The COC selection method presented was used in order 9 

to provide a more comprehensive evaluation of chemicals contributing to carcinogenic risk or io 

noncarcinogenic hazard during the remedial goal options development process. Table 10.5.14 11 

presents the COCs identified for AOC 642 surface soil. 	 12 

Future Site Residents 	 13 

Arsenic and beryllium were identified as soil pathway COCs based on their contribution to 14 

cumulative residential ILCR projections. Arsenic, nickel, and thallium were identified as soil 15 

pathway COCs based on their contribution to cumulative residential HI projections. 	 16 

Future Site Workers 	 17 

Arsenic was identified as soil pathway COCs based on its contribution to cumulative industrial 18 

ILCR projections. 	 19 

The extent of the COCs identified in surface soil is briefly discussed below. To facilitate this 20 

discussion, residential soil RBCs and background concentrations were compared to each reported 21 

COC concentration. Arsenic was detected at concentrations exceeding its RBC (0.43 mg/kg) in 22 

all ten surface soil samples; arsenic exceeded its background value (17.2 mg/kg) in four surface 23 

soil samples. Beryllium was detected at a concentration exceeding its RBC (0.15 mg/kg) in all 24 
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COCs Identified 1 

Chemicals of concern were identified based on cumulative (all pathway) risk and hazard projected 2 

for this site on a medium-specific basis. USEPA has established a generally acceptable risk range 3 

of 1E-4 to 1E-6, and a hazard index threshold of 1.0 (unity). As recommended by SCDHEC, a 4 

COC was considered to be any chemical contributing to a cumulative risk level of 1E-6 or greater 5 

and/or a cumulative hazard index above 1.0, and whose individual ILCR exceeds 1E-6 or whose 6 

hazard quotient exceeds 0.1. For carcinogens, this approach is relatively conservative, because 7 

a cumulative risk level of 1 E 4  (and individual ILCR of 1E-6) is recommended by USEPA Region 8 

IV as the trigger for establishing COCs. The COC selection method presented was used in order 9 

to provide a more comprehensive evaluation of chemicals contributing to carcinogenic risk or lo 

noncarcinogenic hazard during the remedial goal options development process. Table 10.5.14 1 1  

presents the COCs identified for AOC 642 surface soil. IZ 

Future Site Residents 13 

Arsenic and beryllium were identified as soil pathway COCs based on their contribution to 14 

cumulative residential ILCR projections. Arsenic, nickel, and thallium were identified as soil IS 

pathway COCs based on their contribution to cumulative residential HI projections. 16 

Future Site Workers 17 

Arsenic was identified as soil pathway COCs based on its contribution to cumulative industrial 18 

ILCR projections. 19 

The extent of the COCs identified in surface soil is briefly discussed below. To facilitate this zo 

discussion, residential soil RBCs and background concentrations were compared to each reported 21 

COC concentration. Arsenic was detected at concentrations exceeding its RBC (0.43 mglkg) in 22 

all ten surface soil samples; arsenic exceeded its background value (17.2 mglkg) in four surface 23 

soil samples. Beryllium was detected at a concentration exceeding its RBC (0.15 mglkg) in all 24 



Table 10.5.14 
Summary of Risk and Hazard-based COCs 
AOC 642 
NAVBASE - Charleston, Zone G 
Charleston, South Carolina 

Exposure 
Medium 	Pathway 

Future 
Resident Adult 

Hazard Quotient 

Future 
Resident Child 

Hazard Quotient 

Future 
Resident Iwa 

ILCR 

Future 
Site Worker 

Hazard Quotient 	ILCR 
Identification 

of COCs 
Surface Soil 	Incidental Inorganics 

Ingestion Arsenic (As) 0.25 2.3 1.3E-04 0.090 1.4E-05 1 2 4 
Beryllium (Be) 0.00020 0.0018 4.9E-06 0.000071 5.4E-07 2 
Manganese (Mn) 0.0063 0.058 ND 0.0022 ND 
Nickel (Ni) 0.017 0.16 ND 0.0061 ND 

Dermal 

Thallium (TI) 

inorganics 

0.013 0.12 ND 0.0045 ND 1 

Contact Arsenic (As) 0.052 0.17 1.5E-05 0.037 5.9E-06 1 2 4 
Beryllium (Be) 0.000040 0.00013 5.4E-07 0.000029 2.2E-07 
Manganese (Mn) 0.0013 0.0042 ND 0.00092 ND 
Nickel (Ni) 0.0035 0.012 ND 0.0025 ND 
Thallium (11) 0.0026 0.0085 ND 0.0018 ND 

Surface Soil Pathway Sum 0.3 2.9 1E-04 0.14 2E-05 

Notes: 
ND 	Indicates not determined due to the lack of available risk information. 
NA Not applicable 
ILCR Indicates incremental excess lifetime cancer risk 
HI 	Indicates hazard index 
1- Chemical is a COC by virtue of projected child residence non-carcinogenic hazard. 
2- Chemical is a COC by virtue of projected future resident lifetime ILCR. 
3- Chemical is a COC by virtue of projected site worker non-carcinogenic hazard. 
4- Chemical is a COC by virtue of projected site worker ILCR_ 

Table 10.5.14 
Summsry of Risk and Hazard-based COCs 
AOC 642 
NAVBASE - Charleston, Zone G 
Charleston, South Carolina 

Future Future Fuhlre Fuhm 
Exwsure Resident Adult Resident Child Resident l w  1 Site Worker lldentification 

Medium Pathway Hazard Quotient Hazard Quotient ILCR 1 Hazard Quotient ILCR I of COCs 
Surface Soil Incidental Inoreanies I I - 

Ingestion Arsenic (As) 
Beryllium (Be) 
Manganese (Mn) 
Nickel (Ni) 
Thallium (TI) 

I 
l~vrface Sail Pathway Sum 0.3 2.9 IE-041 0.14 2E-05 

Dermal Inorganics 
Contact Arsenic (As) 0.052 0.17 1.5E-05 

Beryllium (Be) 0.000040 0.00013 54E-07 
Manganese (Mn) 0.0013 0.0042 ND 
Nickel (Ni) 0.0035 0.012 ND 
Thallium (ll) 0.0026 0.0085 ND 

Notes: 
ND Indicates not determined due to the lack of available risk information. 
NA Not applicable 
ILCR Indicates incremental excess lifetimc cancer risk 
HI Indicates hazard index 
I -  Chemical is a COC by virtue of projected child residence non-carcinogenic hazard. 
2- Chemical is a COC by virtue ofprojected future resident lifetimc ILcR. 
3- Chemical is a COC bv virme of vmiected site worker non-carcinoeenic hazard 

0.037 5.9E-06 
0.000029 2.2E-07 

0.00092 ND 
0.0025 ND 
0.0018 ND 

4- Chemical is a COC by virmc of projected site worker ILCR 

1 2 4 
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ten surface soil sample and equaled its background value (1.2 mg/kg) in 1 surface soil sample 1 

(642SB006). Nickel exceeded its RBC (160 mg/kg) in one of ten surface soil samples 2 

(642SB007). Thallium exceed its both its background value (0.85 mg/kg) and its RBC (0.63 3 

mg/kg) in 2 surface soil samples (642SB004 and 642SB006). 	 4 

10.5.5.6 Risk Uncertainty 	 5 

Characterization of Exposure Setting and Identification of Exposure Pathways 	 6 

The potential for high bias is introduced through the exposure setting and pathway selection due 7 

to the highly conservative assumptions (i.e., future residential use) recommended by USEPA s 

Region IV when assessing potential future and current exposure. The exposure assumptions made 9 

in the site worker scenario are highly protective and would tend to overestimate exposure. 10 

Residential use of the site would not be expected, based on current site uses and the nature of ii 

surrounding buildings. Current reuse plans call for continued commercial/industrial use of 12 

Zone G or alternatively recreational use. If this area were to be redeveloped as a residential site 13 

or a recreational park, the surface coverings and other structures would be demolished, and the 14 

surface soil conditions would likely change — the soils could be covered with landscaping soil 15 

and/or a house. Consequently, exposure to surface soil conditions as represented by samples 16 

collected during the CSI would not be likely under a true future use scenario. These factors 17 

indicate that exposure pathways assessed in this HHRA would generally overestimate the risk and 18 

hazard posed to current and future site workers and future site residents. 	 19 

Determination of Exposure Point Concentrations 	 20 

Exposure point concentrations for soil were set equal to the 95% UCL on the arithmetic mean for 21 

each COPC. Use of 95% UCLs represent conservative assumptions when applied as the EPC, 22 

such that it is unlikely that the UCL would be exceeded by the true mean site concentration of each 23 

COPC. The EPCs used for beryllium (0.72 mg/kg) and thallium (0.74 mg/kg) were both below 24 

their background concentrations (1.2 mg/kg for beryllium and 0.85 mg/kg for thallium). 	25 
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ten surface soil sample and equaled its background value (1.2 mglkg) in 1 surface soil sample 

(642SB006). Nickel exceeded its RBC (160 mglkg) in one of ten surface soil samples 

(642SB007). Thallium exceed its both its background value (0.85 mglkg) and its RBC (0.63 

mglkg) in 2 surface soil samples (642SB004 and 642SB006). 

10.5.5.6 Risk Uncertainty 

Characterization of Exposure Setting and Identification of Exposure Pathways 

The potential for high bias is introduced through the exposure setting and pathway selection due 

to the highly conservative assumptions (i.e., future residential use) recommended by USEPA 

Region IV when assessing potential future and current exposure. The exposure assumptions made 

in the site worker scenario are highly protective and would tend to overestimate exposure. 

Residential use of the site would not be expected, based on current site uses and the nature of 

surrounding buildings. Current reuse plans call for continued commerciallindustria1 use of 

Zone G or alternatively recreational use. If this area were to be redeveloped as a residential site 

or a recreational park, the surface coverings and other structures would be demolished, and the 

surface soil conditions would likely change - the soils could be covered with landscaping soil 

andlor a house. Consequently, exposure to surface soil conditions as represented by samples 

collected during the CSI would not be likely under a true future use scenario. These factors 

indicate that exposure pathways assessed in this HHRA would generally overestimate the risk and 

hazard posed to current and future site workers and future site residents. 

Determination of Exposure Point Concentrahahons 

Exposure point concentrations for soil were set equal to the 95 % UCL on the arithmetic mean for 

each COPC. Use of 95 % UCLs represent conservative assumptions when applied as the EPC, 

such that it is unlikely that the UCL would be exceeded by the true mean site concentration of each 

COPC. The EPCs used for beryllium (0.72 mglkg) and thallium (0.74 mglkg) were both below 

their background concentrations (1.2 mglkg for beryllium and 0.85 mglkg for thallium). 
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Frequency of Detection and Spatial Distribution 

Beryllium and thallium were each detected in only one or two surface soil samples at 2 

concentrations marginally exceeding their background concentrations, giving an indication that the 3 

presence of these metals is related to ambient conditions. Nickel was detected in only one surface 4 

soil sample at a concentration exceeding its RBC, however its mean concentration (44.8 mg/kg) s 

is well below its RBC (160 mg/kg). Conversely, arsenic was detected in all ten samples at 6 

concentrations exceeding its RBC and in four of ten samples at concentrations exceeding its 7 

background concentration. The mean arsenic concentration for surface soil is 20.9 mg/kg which 

exceeds its background concentration of 17.2 mg/kg. 	 9 

Quantification of Risk/Hazard 	 10 

As indicated by the discussions above, the uncertainty inherent in the risk assessment process is 

great. In addition, many site-specific factors have affected the uncertainty of this assessment that 12 

would upwardly bias the risk and hazard estimates. Exposure pathway-specific sources of 13 

uncertainty are discussed below. 	 14 

A conservative screening process was used to identify COPCs for AOC 642. The potential for is 

eliminating CPSSs with the potential for cumulative HI greater than one was addressed for 16 

noncarcinogens through the use of RBCs that were reduced one order of magnitude. For 17 

carcinogens, the RBCs are based on a conservative target risk of 1E-06. Use of conservative is 

RBCs in combination with the use of maximum detected concentrations minimizes the likelihood 19 

of a significant contribution to risk/hazard based on eliminated CPSSs. Of the CPSSs screened and 20 

eliminated from formal assessment, none was reported at a concentration close to its RBC (e.g. 21 

within 10% of its RBC). No inorganic parameters were eliminated solely on comparison to their 22 

corresponding background concentrations. 	 23 
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Frequency of Detection and Spatial Distribution 

Beryllium and thallium were each detected in only one or two surface soil samples at 

concentrations marginally exceeding their background concentrations, giving an indication that the 

presence of these metals is related to ambient conditions. Nickel was detected in only one surface 

soil sample at a concentration exceeding its RBC, however its mean concentration (44.8 mglkg) 

is well below its RBC (160 mglkg). Conversely, arsenic was detected in all ten samples at 

concentrations exceeding its RBC and in four of ten samples at concentrations exceeding its 

background concentration. The mean arsenic concentration for surface soil is 20.9 mglkg which 

exceeds its background concentration of 17.2 mglkg. 

Quantification of RisWHazard 

As indicated by the discussions above, the uncertainty inherent in the risk assessment process is 

great. In addition, many site-specific factors have affected the uncertainty of this assessment that 

would upwardly bias the risk and hazard estimates. Exposure pathway-specific sources of 

uncertainty are discussed below. 

A conservative screening process was used to identify COPCs for AOC 642. The potential for 

eliminating CPSSs with the potential for cumulative HI greater than one was addressed for 

noncarcinogens through the use of RBCs that were reduced one order of magnitude. For 

carcinogens, the RBCs are based on a conservative target risk of 1E-06. Use of conservative 

RBCs in combination with the use of maximum detected concentrations minimizes the likelihood 

of a significant contribution to risWhazard based on eliminated CPSSs. Of the CPSSs screened and 

eliminated from formal assessment, none was reported at a concentration close to its RBC (e.g. 

within 10% of its RBC). No inorganic parameters were eliminated solely on comparison to their 

corresponding background concentrations. 
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Background-related Risk 	 1 

It is not unusual for naturally occurring or background concentrations of some elements to exceed 2 

risk-based concentrations. It is the risk assessment's function to identify excess risk and/or 3 

hazard, or that which is above background levels. The following is a discussion of the residential 4 

scenario risk/hazard associated with background concentrations of AOC 642 COCs. 	 5 

Residential risks associated with the background concentration of arsenic and beryllium for the 6 

surface soil pathway are approximately 4E-05 and 9E-06, respectively, with a cumulative risk of 7 

5E-05. Resident child hazard indices associated with background concentrations of arsenic, 8 

beryllium, nickel, and thallium are approximately 0.8, 0.003, 0.014, and 0.1, respectively, with 9 

a cumulative hazard index of 0.9. The cumulative residential risk and resident child hazard index io 

calculated in the HHRA were 1E-04 and 3, respectively. 	 11 

10.5.5.7 Risk Summary 	 12 

The risk and hazard posed by contaminants at AOC 642 were assessed for the site worker and the 13 

future site resident under reasonable maximum exposure assumptions. In surface soils, the 14 

incidental ingestion and dermal contact pathways were assessed in this HHRA. Table 10.5.15 is 

presents the risk summary for each soil pathway/receptor group evaluated for AOC 642. 	16 

Soil — Residential Scenario 	 17 

Residential soil pathway COCs identified for AOC 642 are arsenic, beryllium, nickel, and 18 

thallium. Figure 10.5-6 illustrates point risk estimates for AOC 642 based on surface soil 19 

exposure pathways under a future residential scenario. Table 10.5.16 summarizes the risk and 20 

hazard contribution of each COPC at each sample location. This point risk map is based on the 21 
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Background-related Risk I 

It is not unusual for naturally occurring or background concentrations of some elements to exceed 2 

risk-based concentrations. It is the risk assessment's function to identify excess risk andlor 3 

hazard, or that which is above background levels. The following is a discussion of the residential 4 

scenario risklhazard associated with background concentrations of AOC 642 COCs. 5 

Residential risks associated with the background concentration of arsenic and beryllium for the 6 

surface soil pathway are approximately 4E-05 and 9E-06, respectively, with a cumulative risk of 7 

5E-05. Resident child hazard indices associated with background concentrations of arsenic, 8 

beryllium, nickel, and thallium are approximately 0.8, 0.003, 0.014, and 0.1, respectively, with 9 

a cumulative hazard index of 0.9. The cumulative residential risk and resident child hazard index lo 

calculated in the HHRA were 1E-04 and 3, respectively. 11 

10.5.5.7 Risk Summary 12 

The risk and hazard posed by contaminants at AOC 642 were assessed for the site worker and the 13 

future site resident under reasonable maximum exposure assumptions. In surface soils, the 14 

incidental ingestion and dermal contact pathways were assessed in this HHRA. Table 10.5.15 15 

presents the risk summary for each soil pathwaylreceptor group evaluated for AOC 642. 16 

Soil - Residential Scenario 17 

Residential soil pathway COCs identified for AOC 642 are arsenic, beryllium, nickel, and IS 

thallium. Figure 10.5-6 illustrates point risk estimates for AOC 642 based on surface soil 19 

exposure pathways under a future residential scenario. Table 10.5.16 summarizes the risk and 20 

hazard contribution of each COPC at each sample location. This point risk map is based on the 21 



Table 10.5.15 
Summary of Risk and Hazard 
AOC 642 
NAVI3ASE - Charleston, Zone G 
Charleston, South Carolina 

Medium 
Exposure 
Pathway 

III 
(Adult) 

HI 
(Child) 

ILCR 
(LWA) 

HI 
(Worker) 

ILCR 
(Worker) 

Surface Soil Incidental 0.3 3 1E-04 0.1 1E-05 
Ingestion 

Dermal Contact 0.06 0.2 2E-05 0.04 6E-06 

Sum of All Pathways 0.3 3 1E-04 0.1 2E-05 

Notes: 
Ni) 	Indicates not determined due to the lack of available risk information. 
1LCR Indicates incremental lifetime cancer risk 
HI 	Indicates hazard index 

Table 10.5.15 
Summary of Risk and Hazard 
AOC 642 
NAVBASE - Charleston, Zone G 
Charlsston, South Carolina 

Notes: 
ND Indicates not determined due lo the lack of available risk information 
LLCR Indicates incremental lifetime cancer risk 
HI Indicates hazard index 

Exposwc 
Medium Pathway 
Surface Soil Incidental 

Ingestion 

Dermal Contact 

Sum of All Pathways 

HI HI UCR 
(Adult) (Child) (LWA) 

0.3 3 IE-04 

0.06 0.2 2E-05 

0.3 3 1E-04 

HI UCR 
(Worked (Worker) 

0.1 IE-05 

0.04 6E-06 

0.1 ZE-05 
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Table 10.5.18 
Point Estimates of Risk and Hazard - Surface Soil Pathways 
Residential Scenario 
AOC 642 
NAVBASE - Charleston, Zone G 
Charleston, South Carolina 

Site Location Parameter Concentration Units Hazard Index % Hi Risk (E-06) % Risk 

642 001 Arsenic (As) 6.5 MG/KG 0.2971 75.03 16.9780 89.36 
642 001 Beryllium (Be) 0.27 MG/KG 0.0007 0.19 2.0217 10.64 
642 001 Manganese (Mn) 42.05 MG/KG 0.0251 6.33 NA 
642 001 Nickel (NI) 6.6 MG/KG 0.0045 1.14 NA 
642 001 Thallium21) 0.4 MG/KG 0.0888 17.31 NA 

Total 0.3980 18.9997 

642 002 Arsenic (As) 4.5 MG/KG 0.2057 79.91 11.7540 88.74 
642 002 Beryllium (Be) 0.24 MG/KG 0.0007 0.26 1.7971 13.26 
642 002 Manganese (Mn) 80.2 MG/KG 0.0478 18.58 NA 
642 002 Nickel (Ni) 4.7 MG/KG 0.0032 1.25 NA 
642 002 Thallium (TI) ND MG/KG NA NA 

Total 0.2574 13.5511 

642 003 Arsenic (As) 19.4 MG/KG 0,8867 82.97 50.6728 90.02 
642 003 Beryllium (Be) 0.75 MG/KG 0.0021 0.19 5.6158 9.98 
642 003 Manganese (Mn) 135 MG/KG 0.0805 7.53 NA 
642 003 Nickel (Ni) 27.6 MG/KG 0.0189 1.77 NA 
642 003 Thallium (11) 0.47 MG/KG 0.0806 7.54 NA 

Total 1.0688 56.2886 

642 004 Arsenic (As) 31.7 MG/KG 1.4489 86.19 82.8004 96.01 
642 004 Beryllium (Be) 0.46 MG/KG 0.0013 0.08 3.4444 3.99 
642 004 Manganese (Mn) 80 MG/KG 0.0477 2.84 NA 
642 004 Nickel (Ni) 17.2 MG/KG 0.0118 0.70 NA 
642 004 Thallium (TI) 1 MG/KG 0.1714 10.20 NA 

Total 1.6811 86.2448 

642 005 Arsenic (As) 8.9 MG/KG 0.4088 80.84 23.2468 88.59 
642 005 Beryllium (Be) 0.4 MG/KG 0.0011 0.22 2.9951 11.41 
642 005 Manganese (Mn) 162 MG/KG 0.0966 19.15 NA 
842 005 Nickel (Ni) ND MG/KG NA NA 
642 005 Thallium (T1) ND MG/KG NA NA 

Total 0.5045 26.2419 

642 006 Arsenic (As) 82 MG/KG 3.7480 94.17 214.1841 95.97 
642 006 Beryllium (Be) 1.2 MG/KG 0.0033 0.08 8.9853 4.03 
642 008 Manganese (Mn) 72.7 MG/KG 0.0433 1.09 NA 
642 006 Nickel (Ni) 53.2 MG/KG 0.0365 0.92 NA 
642 006 Thallium (TI) 0.87 MG/KG 0.1491 3.75 NA 

Total 3.9803 223.1694 

642 007 Arsenic (A5) 30.7 MG/KG 1.4032 77.96 80.1884 94.86 
642 007 Beryllium (Be) 0.58 MG/KG 0.0016 0.09 4,3429 5.14 
642 007 Manganese (Mn) 205 MG/KG 0.1222 6.79 NA 
642 007 Nickel (Ni) 253 MG/KG 0.1735 9.64 NA 
642 007 Thallium (TI) 0.58 MG/KG 0.0994 5.52 NA 

Total 1.7999 84.5313 

642 008 Arsenic (As) 5 MG/KG 0.2285 64.16 13.0600 84.50 
842 008 Beryllium (Be) 0.32 MG/KG 0.0009 0.32 2.3961 15.50 
642 008 Manganese (Mn) 68.5 MG/KG 0.0408 15.04 NA 
642 008 Nickel (Ni) 1.9 MG/KG 0.0013 0.48 NA 
642 008 Thallium (TI) ND MG/KG NA NA 

Total 0.2718 15.4561 

642 009 Arsenic (As) 8.4 MG/KG 0.2925 56.05 16.7188 64.48 
842 009 Beryllium (Be) 0.41 MG/KG 0.0011 0.22 3.0700 15.52 
642 009 Manganese (Mn) 350 MG/KG 0.2087 39.98 NA 
642 009 Nickel (Ni) 28.6 MG/KG 0.0196 3.76 NA 
642 009 Thallium (TI) ND MG/KG NA NA 

Total 0.5219 19.7868 

642 010 Arsenic (As) 13.5 MG/KG 0.6171 93.59 35.2620 91.63 
642 010 Beryllium (Be) 0.43 MG/KG 0.0012 0.18 3.2197 8.37 
642 010 Manganese (Mn) 56.5 MG/KG 0.0337 5.11 NA 
642 010 Nickel (Ni) 10.8 MG/KG 0.0074 1.12 NA 
842 010 Thallium (TI) ND MG/KG NA NA 

Total 0.6593 38.4817 

Table 10.5.16 
point Estimates of Risk and Hazard -Surface Soil PaUlways 
Residential Scenario 
AOC 642 
NAVBASE - Charleston. Zone G 
Chadeston, South Carolina 

Site Location Parameter Concentration Units Hazard Index 

642 001 Arsenic (As) 6.5 MWKG 0.2971 
642 001 Beryllium (Be) 0.27 MGKG 0.0007 
642 001 Manganese (Mn) 42.05 MWKG 0.0251 
642 001 Nickel (Ni) 6.6 MWKG 0.0045 
642 001 Thallium (TI) 0.4 MGKG 0.0686 

Total 0.3980 

% HI Risk (E-06) % Risk 

75.03 16.9780 89.36 
0.19 2.0217 10.64 
6.33 NA 
1.14 NA 

17.31 NA 
18.9997 

642 002 Arsenic (As) 4.5 MWKG 0.2057 
642 002 Beryllium (Be) 0.24 MGMG 0.0007 
642 002 Manganese (Mn) 80.2 MGIKG 0.0478 
642 002 Nickel (Ni) 4.7 MGKG 0.0032 
642 002 Thallium (TI) ND MGKG NA 

Total 0.2574 

642 003 Arsenic(As) 19.4 MGlKG 0.8867 
642 003 Beryllium (Be) 0.75 MGlKG 0.0021 
642 003 Manganese (Mn) 135 MWKG 0.0805 
642 003 Nickel (Ni) 27.6 MWKG 0.0189 
642 003 Thallium (TI) 0.47 MWKG 0.0806 

Total 1 .0688 

642 004 Arsenlc (As) 
642 004 Beryllium (Be) 
642 00.4 Manganese (Mn) 
642 004 Nickel (Ni) 
642 004 Thallium (TI) 

Total 

31.7 MWKG 1.4489 
0.46 MGIKG 0.0013 

80 MGMG 0.0477 
17.2 MGKG 0.0118 

1 MGlKG 0.1714 
1.681 1 

642 005 Arsenic(As) 
642 005 Beryllium (Be) 
642 005 Manganese (Mn) 
642 005 Nickel (Ni) 
642 005 Thallium (TI) 

Total 

8.9 MGIKG 0.4068 
0.4 MGlKG 0.0011 
162 MGlKG 0.0966 
ND MWKG NA 
ND MGlKG NA 

0.5045 

642 006 Arsenic (As) 82 MWKG 3.7480 
642 006 Beryllium (Be) 1.2 MGKG 0.0033 
642 006 Manganese (Mn) 72.7 MGKG 0.0433 
642 006 Nickel (Ni) 53.2 MGlKG 0.0365 
642 006 Thallium (TI) 0.87 MGIKG 0.1491 

Total 3.9803 

Arsenic (As) 
Beryllium (Be) 
Manaanese iMn) 

30.7 MGIKG 1.4032 
0.58 MWKG 0.0016 
205 MGlKG 0.1222 . . 

~ i c k e l  (Ni) 
Thallium (TI) 

Total 

253 MGIKG 0.1735 
0.58 MGlKG 0.0994 

1.7999 

Arsenic (As) 
Beryllium (Be) 
Manganese (Mn) 
Nickel (Ni) 
Thallium (TI) 

Total 

5 MWKG 0.2285 
0.32 MWKG 0.0009 
68.5 MGIKG 0.0408 

1.9 MGKG 0.W13 
ND MGKG NA 

0.2716 

Arsenic (As) 
Beryllium (Be) 
Manganese (Mn) 
Nickel (Ni) 
Thallium (TI) 

Total 

6.4 MGlKG 0.2925 
041 MGKG 0.0011 
350 MGIKG 0.2087 
28.6 MGlKG 0 0196 
ND MGIKG NA 

0.5219 

642 010 Arsenic(&) 13.5 MGlKG 0.6171 
642 010 Beryllium (Be) 0.43 MGIKG 0.0012 
642 010 Manganese(Mn) 56.5 MWKG 0.0337 
642 010 Nickel (Ni) 10.8 MWKG 0.0074 
642 010 Thallium (TI) ND MGIKG NA 

Total 0.6593 
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unlikely assumption that a potential future site resident will be chronically exposed to specific 1 

points. Exposure to surface soil conditions is more likely the result of uniform exposure to the 2 

soil conditions of the entire site (or exposure unit area) rather than specific points. With this in 3 

mind, risk maps supplemented by the tables are useful in that they allow the reader to visualize 4 

how chemicals driving risk estimates are spatially distributed across the site. 	 5 

Arsenic is the primary contributor to risk estimates contributing 85 to 95% of the risk at each of 6 

the ten surface soil sample location. Beryllium was a secondary contributor to risk estimates at 7 

each of the ten surface soil sample locations, although in all ten surface soil samples beryllium was 8 

detected at concentrations either below or equal to its background concentration. Risk estimates 9 

ranged from 1E-05 (642SB002) to 2E-04 (642SB006). 	 10 

Figure 10.5-7 illustrates point estimates for hazard at AOC 642 based on soil exposure pathways 11 

under a future residential scenario. Out of ten surface soil samples, four were associated with 12 

hazard indices above unity. Arsenic was the primary contributor to hazard estimates. Secondary 13 

contributors consisted of manganese (not identified as a COC), nickel, and thallium. Hazard index 14 

estimates ranged from 0.3 (642SB002) to 4 (642SB006). 	 15 

Soil — Site Worker Scenario 	 16 

Arsenic was identified as the only COC for the site worker surface soil pathway. Figure 10.5-8 17 

illustrates point risk estimates for AOC 642 based on soil exposure pathways under a future 18 

industrial (site worker) scenario. Table 10.5.17 summarizes the risk and hazard contribution of 19 

arsenic at each sample location. Risk estimates ranged from 2E-06 (642SB002) to 3E-05 20 

(642SB006). Hazard estimates ranged from 0.01 (642513002) to 0.2 (642SB006). 	 21 
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unlikely assumption that a potential future site resident will be chronically exposed to specific 

points. Exposure to surface soil conditions is more likely the result of uniform exposure to the 

soil conditions of the entire site (or exposure unit area) rather than specific points. With this in 

mind, risk maps supplemented by the tables are useful in that they allow the reader to visualize 

how chemicals driving risk estimates are spatially distributed across the site. 

Arsenic is the primary contributor to risk estimates contributing 85 to 95% of the risk at each of 

the ten surface soil sample location. Beryllium was a secondary contributor to risk estimates at 

each of the ten surface soil sample locations, although in all ten surface soil samples beryllium was 

detected at concentrations either below or equal to its background concentration. Risk estimates 

ranged from 1E-05 (642SB002) to 2E-04 (642SB006). 

Figure 10.5-7 illustrates point estimates for hazard at AOC 642 based on soil exposure pathways 

under a future residential scenario. Out of ten surface soil samples, four were associated with 

hazard indices above unity. Arsenic was the primary contributor to hazard estimates. Secondary 

contributors consisted of manganese (not identified as a COC), nickel, and thallium. Hazard index 

estimates ranged from 0.3 (642SB002) to 4 (642SB006). 

Soil - Site Worker Scenario 

Arsenic was identified as the only COC for the site worker surface soil pathway. Figure 10.5-8 

illustrates point risk estimates for AOC 642 based on soil exposure pathways under a future 

industrial (site worker) scenario. Table 10.5.17 summarizes the risk and hazard contribution of 

arsenic at each sample location. Risk estimates ranged from 2E-06 (642SB002) to 3E-05 

(642SB006). Hazard estimates ranged from 0.01 (642SB002) to 0.2 (642SB006). 
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Table 10.5.17 
Point Estimates of Risk and Hazard - Surface Soil Pathways 
Industrial Scenario 
AOC 642 
NAVBASE - Charleston, Zone G 
Charleston, South Carolina 

Site Location Parameter Concentration 	Units Hazard Index % HI Risk (E-06) % Risk 

642 001 Arsenic (As) 6.5 MG/KG 0.015 100 2.40 100 
642 002 Arsenic (As) 4.5 MG/KG 0.010 100 1.66 100 
642 003 Arsenic (As) 19.4 MG/KG 0.045 100 7.17 100 
642 004 Arsenic (As) 31.7 MG/KG 0.073 100 11.71 100 
642 005 Arsenic (As) 8.9 MG/KG 0.020 100 3.29 100 
642 006 Arsenic (As) 82 MG/KG 0.189 100 30.30 100 
642 007 Arsenic (As) 30.7 MG/KG 0.071 100 11.34 100 
642 008 Arsenic (As) 5 MG/KG 0.011 100 1.85 100 
642 009 Arsenic (As) 6.4 MG/KG 0.015 100 2.36 100 
642 010 Arsenic (As) 13.5 MG/KG 0.031 100 4.99 100 

~ i i n t  Estimates of Risk and Hazard - Surface Soil Pathways 
industrial Scenario 
AOC 642 
NAVBASE - Charleston. Zone G 
Charleston. South Carolina 

Site 

642 
642 
642 
642 
642 
642 
642 
642 
642 
642 

Location Parameter Concentration Units Hazard index U HI Risk (E06) % Risk 

001 Arsenic (As) 6.5 MGKG 0.015 100 
002 Arsenic (As) 4.5 MGKG 0.010 100 
003 Arsenic (As) 19.4 MGKG O.M5 100 
O M  Arsenic (As) 31.7 MWKG 0.073 100 
005 Arsenic (As) 8.9 MGKG 0.020 100 
006 Arsenic (As) 82 MGlKG 0.189 100 
007 Arsenic (As) 30.7 MGKG 0.071 100 
008 Arsenic (As) 5 MGKG 0.011 100 
009 Arsenic (As) 6.4 MWKG 0.015 100 
010 Arsenic (AS) 13.5 MGlKG 0.031 100 
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10.5.5.8 Remedial Goal Options 	 1 

Soil 	 2 

RGOs for carcinogens were based on the lifetime weighted average site resident or site worker as 3 

presented in Table 10.5.18 for surface soils. Hazard-based RGOs were calculated based on the 4 

hypothetical child resident or site worker, as noted in the table. 	 5 

10.5.6 Corrective Measures Considerations 	 6 

Based on the analytical results and the human health risk assessment for AOC 642, COCs 7 

requiring further evaluation through the CMS process have been identified for surface soil. The 8 

site is currently in an industrial setting, however risk to human health was evaluated under both 9 

the residential and industrial (site worker) scenarios. For these scenarios, the incidental ingestion io 

and dermal contact exposure pathways were evaluated. Hazard was evaluated for noncarcinogenic 11 

contaminants through incidental ingestion and dermal contact scenarios as well. 	 12 

As recommended by SCDHEC, a COC is considered to be any chemical contributing to a 13 

cumulative risk level of 1E-06 or greater and/or a cumulative hazard index above 1.0, and whose 14 

individual risk exceeds 1E-06 or whose hazard quotient exceeds 0.1. 	 15 

Arsenic, beryllium, nickel, and thallium were identified as soil pathway COCs for AOC 642. 	16 

Table 10.5.19 presents cumulative and COC-specific exposure risks and hazard quotients. 	17 

Risk-based remedial goals for surface soil are presented in Table 10.5.18. Potential corrective 18 

measures for soil are presented in Table 10.5.20. 	 19 
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10.5.5.8 Remedial Goal Options 

Soil 

RGOs for carcinogens were based on the lifetime weighted average site resident or site worker as 

presented in Table 10.5.18 for surface soils. Hazard-based RGOs were calculated based on the 

hypothetical child resident or site worker, as noted in the table. 

10.5.6 Corrective Measures Considerations 

Based on the analytical results and the human health risk assessment for AOC 642, COCs 

requiring further evaluation through the CMS process have been identified for surface soil. The 

site is currently in an industrial setting, however risk to human health was evaluated under both 

the residential and industrial (site worker) scenarios. For these scenarios, the incidental ingestion 

and dermal contact exposure pathways were evaluated. Hazard was evaluated for noncarcinogenic 

contaminants through incidental ingestion and dermal contact scenarios as well. 

As recommended by SCDHEC, a COC is considered to be any chemical contributing to a 

cumulative risk level of 1E-06 or greater and/or a cumulative hazard index above 1 .O, and whose 

individual risk exceeds 1E-06 or whose hazard quotient exceeds 0.1. 

~ S ~ N C ,  beryllium, nickel, and thallium were identified as soil pathway COCs for AOC 642. 

Table 10.5.19 presents cumulative and COC-specific exposure risks and hazard quotients. 

Risk-based remedial goals for surface soil are presented in Table 10.5.18. Potential corrective 

measures for soil are presented in Table 10.5.20. 



Table 10.5.18 
Remedial Goal Options Surface Soil 
AOC 642 
NAVBASE - Charleston, Zone G 
Charleston, South Carolina 

Residential-Based Remedial Goal Options 

Hazard-Based Risk-Based 
Slope Reference Remedial Goal Options Remedial Goal Options Background 
Factor Dose EPC 3 I 	0.1 1E-06 	1E-05 1E-04 Concentration 

Chemical (mg/kg-day)-1 (mg/kg-day) mg/kg mg/kg mg/kg mg/kg mg/kg 	mg/kg mg/kg mg/kg 

Inorganics 
Arsenic (As) 1.5 0.0003 55.0 66 22 	2.2 0.38 	3.8 38 17.2 
Beryllium (Be) 4.3 0.005 0.72 1094 365 	36 0.13 	1.3 13 l.2 
Nickel (Ni) NA 0.02 249 4376 1459 	146 ND 	ND ND 20.6 
Thallium (11) NA 8E-05 0.74 18 5.8 	0.58 ND 	ND ND 0.85 

Worker-Based Remedial Goal Options 

Hazard-Based Risk-Based 
Slope Reference Remedial Goal Options Remedial Goal Options Background 
Factor Dose EPC 3 1 	0.1 1E-06 	1E-05 1 E-04 Concentration 

Chemical (mg/kg-day)-1 (mg/kg-day) m8/1(8 mg/kg mg/kg mg/kg mfg/kg mg/kg mr/k11 

Inorganics 
Arsenic (As) 1.5 0.0003 55.0 1305 435 	43 2.7 	27 271 17.2 

NOTES: 
EPC Exposure point concentration 
NA Not applicable 
ND Not determined 

- 	Remedial goal options were based on the residential lifetime weighted average for carcinogens 
and the child resident or site worker for noncarcinogens 

Table 10.5.18 
Remcdial Goal Options Surface Soil 
AOC 642 
NAVBASE - Charleston, Zone G 
Charleston, South Carolina 

Residential-Bued Remedial G a d  Options 

Slope Reference 
Factor Dose 

Chemical (m@.gday)-l (mgkg-day) 

loorganics 
Arsenic (As) 
Beryllium (Be) 
Nickel (Ni) 
Thallium (Tl) 

Worker-Based Remedial Goal Options 

EPC 

mgkg 

Ioorgaoiea 
Arsenic (As) 

Hazard-Based 
Remedial Goal Options 

3 1 0.1 

m@.g wks mgkg 

NOTES: 
EPC Exposure p i n t  wncentration 
NA Not applicable 
ND Not determined 

- Remedial goal options were based on the residential lifetime weighted average for carcinogens 
and the child resident or site worker for noncarcinogcns 

Slope Reference 
Factor Dose EPC 

Chemical (mgkg-day)-l (mgkg-day) mgkg 

Risk-Based 
Remedial Goal Options 
IE-06 lE-05 1 E M  
m@.g mgkg m@.g 

Hazard-Based 
Remedial Goal Options 

3 1 0.1 
mgkg mgkg mgkg 

Risk-Based 
Remedial Goal Options 
IE06 lE-05 IEM 
mgkg mgnc8 mgkg 

Background 
Concentration 

m g k s  

Background 
Concentration 

mghg 
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Table 103.19 
Zone G 

AOC 642 
Cumulative and Chemical-Specific Exposure Risks and Hazard 

Chemical 

Risk Hazard 

Industrial Residential Industrial Residential 

Soil 

Arsenic 2.0E-05 1.45E-04 0.127 2.47 

Beryllium 7.6E-07 5.4E-06 ,0001 0.002 

Nickel ND ND 0.009 0.172 

Thallium ND ND 0.006 0.129 

Cumulative 2.1E-05 1.5E-04 0.15 2.83 

Notes: 
ND 	= Not Determined 

Table 103.20 
Zone G 

AOC 642 
Potential Corrective Measures 

Medium 
	

Compounds 	 Potential Corrective Measures 

Soil 	 Arsenic, Beryllium, Nickel, and Thallium 	a) No Action 
b) .Excavate, -affsite disposal, and monitoring 
c) ebritainmentiMpping • 
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Table 10.5.19 
Zone G 

AOC 642 
Cumulnuve m d  ChemidSpeeiRc Exposurr Risks and Hnzprd 

Risk Hazard 

Chemical Induatrinl R d e n l l s l  IndWrinl RLddeutinl 

Arsenic 2.0E-05 1.45E-M 0.127 2.47 

Nickel ND ND 0 . W  0.172 

Notes: 
ND = Not Deermined 

Tabk 10.5.20 
Zone G 

AOC 642 
Potential Corrective Measures 

Medium Cmnwunds Potenllsl Corrcetlve M e ~ m  

Soil Arsemc, Berytlm. Nickel, and lhlliium sf Na Actkn 
b) Excmtc, offsirc disposal, lad mooitoring 
C) EoB1BhllOCd- 
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10.6 SWMU 8, Oil Sludge Pit; AOC 636, Torpedo Magazine, Building 161 Area 	1 

These sites were combined into one investigation due to their close proximity and their potential 2 

for similar COPCs. The approved final RF1 work plan also grouped AOC 637 into this combined 3 

SWMU 8 and AOC 636 investigation. AOC 637 was investigated separately because subsurface 4 

conditions are different at this site. SWMU 8 (a RFT site) and AOC 636 (a CSI site) are located 5 

in an area bound by Hobson Avenue to the north, Dyess Avenue to the south, Brumby Street to 6 

the west, and the Building X-10 compound (AOC 642) to the east. The SWMU 8 area contained 7 

three unlined pits which were used to dispose of oil sludge from 1944 to 1977. The pits have 8 

since been filled. The area is currently a gravel paved parking area. AOC 636 is the former 

torpedo magazine where subsurface disposal of unused torpedoes and munitions alledgedly io 

occurred prior to 1944. The AOC 636 area was primarily marshlands at the time. This area has 11 

since been filled with dredged materials. Currently, the AOC 636 area contain Building 161 and 12 

an asphalt paved parking lot. 	 13 

10.6.1 Site Geology and Hydrogeology 	 14 

Figures 10.6-1 and 10.6-2 present the soil and groundwater sampling locations within this area 15 

respectively. Appendix A contains the boring logs and the monitoring well construction diagrams 16 

for the wells installed at SWMU 8 and AOC 636 in 1993. 	 17 

Based on soil descriptions from six monitoring well borings, the stratigraphy at SWMU 8 and is 

AOC 636 generally consists of several feet of sand and clay fill material containing metal, wood, 19 

plastic, and brick debris underlain by alternating native deposits of silt and sandy clay, to a depth 20 

of approximately 20 ft bgs. The native deposits are representative of the Qm and Qc units 21 

described in Section 2.2.3.2. Several intervals contained petroleum odors, stains, and/or sheen. 22 
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10.6 SWMU 8, Oil Sludge Pit; AOC 636, Torpedo Magazine, Building 161 Area 1 

These sites were combined into one investigation due to their close proximity and their potential 2 

for similar COPCs. The approved final RFI work plan also grouped AOC 637 into this combined 3 

SWMU 8 and AOC 636 investigation. AOC 637 was investigated separately because subsurface 4 

conditions are different at this site. SWMU 8 (a RFl site) and AOC 636 (a CSI site) are located s 

in an area bound by Hobson Avenue to the north, Dyess Avenue to the south, Bmmby Street to 6 

the west, and the Building X-10 compound (AOC 642) to the east. The SWMU 8 area contained 7 

three unlined pits which were used to dispose of oil sludge from 1944 to 1977. The pits have 8 

since been filled. The area is currently a gravel paved parking area. AOC 636 is the former 9 

torpedo magazine where subsurface disposal of unused torpedoes and munitions alledgedly lo 

occurred prior to 1944. The AOC 636 area was primarily marshlands at the time. This area has 11 

since been filled with dredged materials. Currently, the AOC 636 area contain Building 161 and 12 

an asphalt paved parking lot. 13 

10.6.1 Site Geology and Hydrogeology 14 

Figures 10.6-1 and 10.6-2 present the soil and groundwater sampling locations within this area is 

respectively. Appendix A contains the boring logs and the monitoring well construction diagrams 16 

for the wells installed at SWMU 8 and AOC 636 in 1993. 17 

Based on soil descriptions from six monitoring well borings, the stratigraphy at SWMU 8 and 18 

AOC 636 generally consists of several feet of sand and clay fill material containing metal, wood, 19 

plastic, and brick debris underlain by alternating native deposits of silt and sandy clay, to a depth 20 

of approximately 20 ft bgs. The native deposits are representative of the Qm and Qc units 21 

described in Section 2.2.3.2. Several intervals contained petroleum odors, stains, and/or sheen. 22 
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No samples were collected for grain size analysis from the Qm unit in the SWMU 8 and AOC 636 

area. A Qm soil sample collected from 9-11 ft bgs from boring 636001 exhibited a grain size 2 

distribution of 46% sand, 16% silt, and 38% clay. The total depths of the 1993 monitoring wells 3 

range from approximately 14 to 20 ft bgs. 	 4 

The groundwater elevation varies greatly across the site between approximately 1 and 5 ft msl. 

Figures 10.6-3 and 10.6-4 depict the shallow groundwater potentiometric surface and the inferred 6 

flow direction at low- and high-tide respectively. Differences in the static water levels and the 7 

overall flow pattern at the SWMU 8 and AOC 636 area were observed between high- and 

low-tide. Slug tests were performed on two of the existing wells and the newly installed well at 9 

AOC 636. The geometric mean horizontal hydraulic conductivity ranged from .37 to 7.7 ft/day. io 

The horizontal hydraulic gradient is also highly variable, ranging from 1.1E-02 on the site's west 11 

side, to 5.4E-03 on the site's east side. The horizontal groundwater flow velocity was calculated. 12 

The horizontal flow velocity ranged from 1.0E-01 ft/day in the west to 5.0E-02 ft/day on the east 13 

side of the site. 	 14 

10.6.2 Field Investigation Approach 	 15 

The objective of the field investigation at SWMU 8 and AOC 636 was to: (1) confirm the presence 16 

or absence of contamination in the site area; (2) delineate any contamination found; and (3) 17 

provide sufficient data to support a detailed evaluation of treatment alternatives, if required. 18 

Media sampled within the investigation area included soil and groundwater. Section 3 of this 19 

report details the methods used during the field investigation. Included in this section are 20 

descriptions of the hollow stem auger drilling procedures used for shallow well installation; the 21 

hand-auger procedures used for soil sampling; groundwater sampling procedures; and 22 

miscellaneous procedures used during the field investigation. Also discussed are the analytical 23 

protocols for sample analyses. Appendix D contains the analytical data report for samples 24 

collected in Zone G. 	 25 

10.6.4 

Zone G RCRA Faciliry Investigation Repon 
NAVBASE Charleston 

Section 10 - Site-Specific Evaluations 
Revision: 0 

No samples were collected for grain size analysis from the Qm unit in the SWMU 8 and AOC 636 

area. A Qm soil sample collected from 9-11 ft bgs from boring 636001 exhibited a grain size 

distribution of 46% sand, 16% silt, and 38% clay. The total depths of the 1993 monitoring wells 

range from approximately 14 to 20 ft bgs. 

The groundwater elevation varies greatly across the site between approximately 1 and 5 ft msl. 

Figures 10.6-3 and 10.6-4 depict the shallow groundwater potentiometric surface and the inferred 

flow direction at low- and high-tide respectively. Differences in the static water levels and the 

overall flow pattern at the SWMU 8 and AOC 636 area were observed between high- and 

low-tide. Slug tests were performed on two of the existing wells and the newly installed well at 

AOC 636. The geometric mean horizontal hydraulic conductivity ranged from .37 to 7.7 ftlday. 

The horizontal hydraulic gradient is also highly variable, ranging from l.lE-02 on the site's west 

side, to 5.4E-03 on the site's east side. The horizontal groundwater flow velocity was calculated. 

The horizontal flow velocity ranged from 1.OE-01 ftlday in the west to 5.OE-02 ftlday on the east 

side of the site. 

10.6.2 Field Investigation Approach 

The objective of the field investigation at SWMU 8 and AOC 636 was to: (1) c o n f i  the presence 

or absence of contamination in the site area; (2) delineate any contamination found; and (3) 

provide sufficient data to support a detailed evaluation of treatment alternatives, if required. 

Media sampled within the investigation area included soil and groundwater. Section 3 of this 

report details the methods used during the field investigation. Included in this section are 

descriptions of the hollow stem auger drilling procedures used for shallow well installation; the 

hand-auger procedures used for soil sampling; groundwater sampling procedures; and 

miscellaneous procedures used during the field investigation. Also discussed are the analytical 

protocols for sample analyses. Appendix D contains the analytical data report for samples 

collected in Zone G. 
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10.6.3 Soil Sampling and Analysis 	 1 

Pre-RFI soil sampling took place in 1993 and included advancing 31 borings throughout the 2 

combined SWMU 8 area. The approved final RFI work plan proposed advancing three soil 3 

borings within the SWMU 8 area to confirm the previous soil results. Nine borings were 4 

proposed and advanced within the AOC 636 area to detect the presence of any soil contamination 5 

from this site. Upper and lower interval soil samples were proposed from each boring. During 

the field investigation, three soil borings were advanced within the site area for SWMU 8, as 7 

depicted in Figure 10.6-1. These borings included the upper sampling interval only. At 

AOC 636, fourteen soil borings were advanced during the field investigation, in two phases 9 

(Figure 10.6-1). Nine first round-borings were advanced at AOC 636, as proposed in the io 

approved final RFI work plan. Five first phase borings at AOC 636 included both upper and 11 

lower sampling intervals, while four borings included the upper interval only. Where not 12 

collected, the lower interval sample was not collected due to the shallow water table. In 13 

accordance with the approved final RFI work plan, the SWMU 8 and AOC 636 first-round soil 14 

samples were analyzed for metals, pesticides/PCBs, SVOCs, VOCs, and propellants/explosives 15 

at DQO Level III. Additionally, one upper interval duplicate soil sample was collected at 16 

AOC 636 for Appendix IX analyses at DQO Level IV. During the second-round sampling, five 17 

additional borings were advanced at AOC 636 to further delineate SVOC, BEQ, VOC, and 18 

subsurface metals contamination identified during the first sampling round. Two AOC 636 z9 

second-round borings included both upper and lower sampling intervals, while three borings 20 

included the upper interval only. 	Second-round samples were analyzed for metals, 21 

pesticide/PCBs, and SVOCs at DQO Level III. Table 10.6.1 summarizes the 1993 SWMU 8 and 22 

AOC 636 soil samples and analyses (pre-RFI samples). Table 10.6.2 summarizes the RFI soil 23 

samples and analyses. 	 24 
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10.6.3 Soil Sampling and Analysis I 

Pre-RFI soil sampling took place in 1993 and included advancing 31 borings throughout the 2 

combined SWMU 8 area. The approved final RFI work plan proposed advancing three soil 3 

borings within the SWMU 8 area to confirm the previous soil results. Nine borings were 4 

proposed and advanced within the AOC 636 area to detect the presence of any soil contamination 5 

from this site. Upper and lower interval soil samples were proposed from each boring. During 6 

the field investigation, three soil borings were advanced within the site area for SWMU 8, as 7 

depicted in Figure 10.6-1. These borings included the upper sampling interval only. At R 

AOC 636, fourteen soil borings were advanced during the field investigation, in two phases 9 

(Figure 10.6-1). Nine first round-borings were advanced at AOC 636, as proposed in the l o  

approved final RFI work plan. Five first phase borings at AOC 636 included both upper and 11 

lower sampling intervals, while four borings included the upper interval only. Where not 12 

collected, the lower interval sample was not collected due to the shallow water table. In 13 

accordance with the approved final RFI work plan, the SWMU 8 and AOC 636 first-round soil 14 

samples were analyzed for metals, pesticidesIPCBs, SVOCs, VOCs, and propellants/explosives 15 

at DQO Level 111. Additionally, one upper interval duplicate soil sample was collected at 16 

AOC 636 for Appendix IX analyses at DQO Level IV. During the second-round sampling, five 17 

additional borings were advanced at AOC 636 to further delineate SVOC, BEQ, VOC, and 18 

subsurface metals contamination identified during the first sampling round. Two AOC 636 I9 

second-round borings included both upper and lower sampling intervals, while three borings 20 

included the upper interval only. Second-round samples were analyzed for metals, 21 

pesticidelPCBs, and SVOCs at DQO Level 111. Table 10.6.1 summarizes the 1993 SWMU 8 and 22 

AOC 636 soil samples and analyses (pre-RFI samples). Table 10.6.2 summarizes the RFI soil 23 

samples and analyses. 24 
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10.6.3.1 	Nature of Contamination in Soil 

The following tables and discussion include 1993 and RFI soil sample results. Organic compound 2 

analytical results for soil are summarized in Table 10.6.3. Inorganic analytical results for soil are 3 

summarized in Table 10.6.4. Table 10.6.5 summarizes all analytes detected in soil at SWMU 8 4 

and AOC 636. Appendix D contains a complete analytical data report for all Zone G samples 5 

collected. 	 6 

Table 10.6.1 
Zone G 

SWMU 8 and AOC 636 
1993 Soil Samples and Analyses 

(Pre-RFI Samples) 

Boring 
Location 

Sample 
Identifier 

Sample 
Interval 

Date 
Collected Analyses Remarks 

SO8B01 SO8B0101 Upper 9124193 Note 1 

S08B02 S08B0201 Upper 9/25/93 Note 1 
S08B0202 Lower 

S08B03 S08B0301 Upper 9/25/93 Note 1 
SO8B031D1  *Duplicate sample 
SO8B0302 Lower 

S08804 S08B0401 Upper 9/27/93 Note 1 

S08B05 S08B0501 Upper 9/30/93 Note 1 

S08B06 S08B0601 Upper 9/30/93 Note 1 

S081307 S08B0701 Upper 10/18/93 Note 1 

S08B08 SO8B0801 Upper 10/18/93 Note 1 

50131309 S08B0901 Upper 10/18/93 Note 1 

SO8B10 S08131001 Upper 10/18/93 Note 1 

SO8B11 SO8B1101 Upper 10/19/93 Note 1 
SO8B111D* * Duplicate Sample 
S08B1102 Lower 

SO8B12 S08B1201 Upper 10/19/93 Note 1 
S08B1202 Lower 

508813 508B1301 Upper 10/19/93 Note 1 

508B14 S08B1401 Upper 10/19/93 Note 1 

S08B15 SO8B1501 Upper 10/19/93 Note 1 

S08B16 S08B1601 Upper 10/20/93 Note 1 
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10.6.3.1 Nature of Contamination in Soil I 

The following tables and discussion include 1993 and RFI soil sample results. Organic compound 2 

analytical results for soil are summarized in Table 10.6.3. Inorganic analytical results for soil are 3 

summarized in Table 10.6.4. Table 10.6.5 summarizes all analytes detected in soil at SWMU 8 4 

and AOC 636. Appendix D contains a complete analytical data report for all Zone G samples s 

collected. 6 

Table 10.6.1 
Zone G 

SWMU 8 and AOC 636 
1993 Soil Samples and Analyses 

(Pre-RFI Samples) 

Boring Sample Sample Date 
h a t i o n  Identifier lntewal Collected Analyses Remarks 

SOBBOl S08BO101 Upper 9/24/93 Note 1 

SO8B02 SO8B0201 Upper 9125193 Note 1 
SO8B0202 Lower 

S08B03 S08B0301 UPPI 9125193 Note 1 
SO8B031DV *Duplicate sample 
SO8B03M Lower 

S08BM SO8B0401 Upper 9\27/93 Note I 

So8BOS S08B0501 Upper 9130193 Note I 

S08B06 S08BOM)I Upper 9130193 Note I 

SOSBO7 S08B0701 Upper 10118193 Note I 

~ 0 8 ~ 0 8  SOSB0801 Upper 10118193 Note I 

508809 S08B0901 Upper 10118193 Note I 

S08BlO SO8B1001 Upper 10118193 Note 1 

S08B l l S08B1101 UPPI 10119193 Note 1 
SO%BlllD* * Duplicate Sample 
SO8BllOZ Lower 

S08B12 S08B1201 Upper 10119193 Note 1 
S08B1202 Lower 

~ 0 8 ~ 1 3  ~ 0 8 ~ 1 3 0 1  Upper 10119193 Note 1 

~ 0 8 ~ 1 4  S O ~ B I ~ O I  Upper 10119193 NOW 1 

S08B15 50881501 Upper 10119193 Note 1 

SO8B16 SO8B1601 Uooer I0120193 Note I 
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Table 10.6.1 
Zone G 

SWMU 8 and AOC 636 
1993 Soil Samples and Analyses 

(Pre-RFI Samples) 

Boring 
Location 

Sample 
Identifier 

Sample 
Interval 

Date 
Collected Analyses Remarks 

S081317 SO8B1701 Upper 10/20/93 Note 1 
SO8B171D* * Duplicate Sample 

508B18 S08B 1801 Upper 10/20/93 Note 1 

S08B 19 S08B1901 Upper 10/20/93 Note 1 
SO8B1902 Lower 

S08B20 S08B2001 Upper 10/21/93 Note 1 
S08B2002 Lower 

S08B21 SO8B2101 Upper 10/26/93 Note 1 
SO8B2102 Lower 

S08B22 S08B2201 Upper 10/26/93 Note 1 
S08B2202 Lower 

S08B23 SO8B2301 Upper 10/26/93 Note 1 
S08B2302 Lower 

SO81324 SO8B2401 Upper 10/26/93 Note 1 
S08B2402 Lower 

S08825 50882501 Upper 10t27/93 Note 1 
SO8B25 ID* * Duplicate Sample 
S08B2502 Lower 

S08B26 S08B2601 Upper 10/27/93 Note 1 
S08B2602 Lower 

S08B27 SO8B2701 Upper 10/27/93 Note I 
S08B2702 Lower 

S08B28 S08B2801 Upper 10/27/93 Note 1 
S08B2802 Lower 

S08B29 S08B2901 Upper 10/27/93 Note I 

S08B30 SO8B3001 Upper 10/27/93 Note 1 
S08B3002 Lower 

SO8B302D* * Duplicate Sample 

SO8B31 S08B3101 Upper 10/27/93 Note 1 
SO8B311D* * Duplicate Sample 
SO8B3102 Lower 

Notes: 
1 	= 	SW-846 (metals, pesticides/PCBs, SVOCs, VOCs) 
* 	= 	Duplicate sample 
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Table 10.6.1 
Zone G 

SWMU 8 and AOC 636 
1993 Soil Samples and Analyses 

(Pre-RFI Samples) 

Boring Sample Sample Date 
Locntion ldenWier Interval Collected Analyses RemnrLs 

508B17 508Blml Upper 10120193 Note 1 
SO8B171D* *Duplicate Sample 

S08B18 S08B1801 Upper 10120193 Note 1 

SOSBL9 508B1901 Upper 10120193 Note 1 
SO8B1902 Lower 

S08B20 S08BZWI Upper 10121193 Note 1 
Lower 

Upper 10f26193 
Lower 

S08B22 508B2201 Upper 10126193 Note I 
S08B2202 Lower 

SOBB23 508B2301 Upper LO126193 Note I 
508B23M Lower 

S08B24 SO8B2401 Upper 10126193 Note 1 
SO882402 Lower 

~ 0 8 ~ 2 5  ~ 0 8 ~ 2 ~ 0 1  Upper lorn193 ~ o t e  I 
SO8B2SID8 * Dupltcate Sample 
S08B25M Lower 

S08B26 S08BZWI Upper 10127193 Note 1 
SOXB26M Lower 

S08B27 508B2701 Upper 10127193 Note l 
SOBB27M Lower 

S08B28 S08B2801 Upper 10127193 Note 1 
SO882802 Lower 

SOXB29 508B2901 Upper 101~7193 Note 1 

SO8830 S08B3W1 Upper I0127193 Note 1 
SO8B3W2 Lower 

S08B3MD' * Duplicate Sample 

SOBB31 508B3101 Upper 10127193 Note 1 
SOBB311D' *Duplicate Sample 
SOBB31M Lower 

Notes: 
1 = SW-846 (metals, pesticideslPCBs, SVOCs. VOCs) 
* = Duplicate sample 
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Boring 
Location 

Sample 
Identifier 

Table 10.6.2 
Zone G 

SWMU 8 and AOC 636 
Soil Samples and Analyses 

(RFI Samples) 

Sample 	Date 
Interval 	Collected Anal ses 

008SBOI 008SB00101 Upper 9112196 Note 1/cyanide 

0085E102 0085500201 Upper 9/16/96 Note 1/cyanide 

008SB03 00851300301 Upper 9/13196 Note 1/cyanide 

6360001 636000101 Upper 9/11/96 Note 1 

636513002 6365E100201 Upper 9/11/96 Note 1 
636CB00201* Lower Note 3 
636SB00202 Note 1 

636SB003 6365500301 Upper 9/11/96 Note 1 
636SB00302 Lower 

636513004 6365500401 Upper 9/11/96 Note 1 
6365B05402 Lower 

6365E1005 636SB00501 Upper 9/11/96 Note 1 
636000502 Lower 

636SB006 6365500601 Upper 9/12/96 Note 1 

636SB007 6365B00701 Upper 9/12/96 Note 1 

63658008 636SB00801 Upper 9/12/96 Note 1 

636SB009 6365800901 Upper 9/12/96 Note 1 
63651300902 Lower 

636513010 636SB01001 Upper 1/07/97 Note 2 

63658011 6365801101 Upper 1/07/97 Note 2 

636SB012 636SB01201 Upper 1/07/97 Note 2 

6360013 636SB01301 Upper 1/07/97 Note 2 
636SB01302 Lower 

Remarks 

Lower interval not sampled 
due to water table 

Lower interval not sampled 
due to water table 

Lower interval not sampled 
due to water table 

Lower interval not sampled 
due to water table 

* Duplicate Sample 

Lower interval not sampled 
due to water table 

Lower interval not sampled 
due to water table 

Lower interval not sampled 
due to water table 

Lower interval not sampled 
due to water table. Second-
round sample 

Lower interval not sampled 
due to water table. Second-
round sample 

Lower interval not sampled 
due to water table. Second-
round sample 

Second-round sample 
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Table 10.6.2 
Zone G 

SWMU 8 pod AOC 636 
Soil Samples pod Analyses 

(RFI Samples) 

Boring Sample Sample Date 
Locatiou Identifier lntewal Collected Analyses Remarks 

W8SBOI 008SBW101 UPPI 91121% Note Ilcyan~de Lower rnterval not sampled 
due to water table 

W8SB02 W8SBOMOI Upper 91161% Note llcyamde Lower interval not sampled 
due to water table 

008SB03 WSSBOOMI Upper 91131% Note llcyarude Lower interval not sampled 
due w water table 

Lower rnterval not sampled 
due to water table 

UWer 
Lower 

Note I 
Note 3 
Note 1 

* Duplicate Sample 

Upper 
Lower 

Note 1 

Upper 
Lower 

Note I 

upper 
Lower 

Note I 

Note I 

Note 1 

Note I 

Nore I 

Note 2 

Lower rnterval not sampled 
due to water table 

Lower interval not sampled 
due to water table 

Lower ~nterval not sampled 
due to water table 

Upper 
Lower 

Lower rnterval not sampled 
due to water table. Second- 
round sample 

Note 2 Lower interval not sampled 
due to water table. Second- 
round sample 

Lower Interval not sampled 
due to water table. Second- 
round sample 

Note 2 Second-round samnle 
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Table 10.6.2 
Zone G 

SVVMU 8 and AOC 636 
Soil Samples and Analyses 

(RFI Samples) 

Boring 	 Sample 	Sample 	Date 
Location 	Identifier 	Interval 	Collected 	Analyses 	 Remarks 

636SB014 	 63651301401 	Upper 	1/07/97 	 Note 2 	Second-round sample 
636SB01402 	Lower 

Notes: 
1 	= 	SW-846 (metals, pesticides/PCBs, SVOCs, VOCs); explosives/propellants at DQO Level III 
2 	---- 	SW-846 (metals, pesticides/PCBs, SVOCs) at DQO Level III 
3 	= 	Appendix IX suite: Appendix IX (pesticides/PCBs, herbicides, SVOCs, VOCs); SW-84-6 (metals, dioxins, OP-pesticides) cyanide; 

hex-chrome at DQO Level IV 
Duplicate sample 
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Table 10.6.2 
Zone G 

SWMU 8 and AOC 636 
Soil Samples and Analyses 

(RFI Samples) 

bring Sample Sample Date 
Loention Identifier Interval Collected Analyses Remarks 

636SB014 636SBO1401 Upper 1 IUIIW Note 2 Secand-round sample 
636SBOl4tQ Lower 

Notes: 
1 = SW-846 (metals, pesdcidesiPCBs, SVOCs, VOCs); explosiveripropellants at DQO Level I11 
2 = SW-846 (metals, pesticideslPCBs. SVOCs) at DQO Level 111 
3 = Appendix M suite: Appendix U( (pesticides/PCBs, herbicides. SVOCs. VOCs); SW-846 (metals, dioxins, OP-pesticides) cyanide; 

hex-chrome at DQO Level N 
* = Duplicate sample 
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Table 10.6.3 
Zone G 

SWMU 8, AOC 636 
Organic Compound Analytical Results for Soil 

Parameters 
Sample 
Interval 

Frequency 
of 

Detection 

Range of 
Detections 

(tg/kg) 

Mean of 
Detections 

(µg/kg) 

Reference 
Conc.. 
G440 

Number of 
Samples 

Exceeding 
Reference 

Volatile Organic Compounds (Upper Interval - 43 Samples plus 6 Duplicate Samples (includes 31 Samples plus 6 Duplicate Samples from 1993)/Lower Interval - 21 Samples phis 1 
Duplicate Sample (includes 16 Samples phis 1 Duplicate Sample from 1993) (pg/kg) 

Acetone Upper 5/43 53 - 220 116 780000 0 
Lower 12/21 29- 1100 229 16000 0 

2-Butanone (MEK) Upper 5/43 2.00 - 30.0 11.6 4700000 0 
Lower 1/21 10 10 7900 0 

Carbon Disulfide Upper
Lower 

1/43 
1/21 

2.1 
7.9 

2.1 
7,9 

780000 
32000 

Chlorobenzene Upper 21/43 6.6 - 185 30 160000 
Lower 7/21 7.3 - 50 34 1000 

Ethy 'benzene Upper 1/43 840 840 780000 0 
Lower 1/21 6.6 6.6 13000 0 

1, 1,2,2-Tetrachloroethane Upper 0/43 ND ND 3200 
Lower 1/21 10.0 10.00 3 1 

Toluene Upper 5143 1.5 - 580 121 1600000 
Lower 2/21 5.8 - 6 5.9 12000 

1,1 ,1-Trichloroethane Upper 5/43 1.4 - 1600 323 160000 
Lower 1/21 3.8 3.8 2000 0 

1, 1,2-Triehloroethane Upper 0/43 ND ND 11 
Lower 1/21 92 92 20 
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Table 10.6.3 
Zone G 

SWMU 8, AOC 636 
Organic Compound Analytical Results for Soil 

Number of 
Frequency Range of Mean of Referelee Samples 

Sample of Detections Detections Cone. Exceeding 
Parameters Interval Detection Ol@k@ (Sg/k@ W L g )  Reference 

Volatile Organic Compounds (Upper Interval - 43 Samples plus 6 Duplicate Samples (includes 31 Samples plus 6 Duplicate Samples from 1993)ILower Interval - 21 Samples plus 1 
Duplicate Sample (includes 16 Samples plus 1 Duplicate Sample from 1993) (&I@ 

Acetone Upper 5/43 53 - 220 116 780MX) o 
Lower 12121 29- l l W  229 16000 0 

2 Butanane (MEK) Upper 5/43 2 00 - 30 0 11 6 47MM00 0 
Lower 1/21 10 10 7900 0 

Carbon Dlsulfide Upper 1143 2 1 2 1 78W00 0 
Lower 1/21 7 9 7 9 32033 0 

Chlorobemene Upper 2 1/43 6 6 - 185 30 IMMOO 0 
Lower 7121 7 3 - 5 0  34 1000 0 

Ethylbenrene Upper 1143 840 840 780MX) 0 
Lower 1/21 6 6 6 6 l 3 m  0 

1.1.2.2-Tetrachloraerhane Upper 0143 ND ND 3200 0 
Lower 1/21 10 0 10 Kl 3 1 

Toluene Upper 5143 1 5 - 580 121 IMXXMO 0 
Lower 212 l 5 8 - 6  5 9 120W 0 

I .  1. I-~nchlaroethanene Upper 5/43 1 4 - I M X )  323 IMMO o 
Lower 1121 3 8 3 8 2000 0 

1,1,2-Tnchloroethane Upper 0143 ND ND I1 0 
Lower I121 92 92 20 I 
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Table 10.6.3 
Zone G 

SW741.1 8, AOC 636 
Organic Compound Analytical Results for Soil 

Parameters 
Sample 
interval 

Frequency 
of 

Detection 

Range of 
Detections 

(fig/kg) 

Mean of 
Detections 

(pg/kg) 

Reference 
Conc.. 
(pg/kg) 

Number of 
Samples 

Exceeding 
Reference 

Vinyl Acetate Upper 0/43 ND ND 7800000 0 
Lower 2/21 17 17 170000 0 

Xylene Upper 3143 1.7 - 3400 1135 16000000 0 
Lower 1/21 14 14 148000 0 

Semivolatile Organic Compounds (Upper Interval - 48 Samples plus 6 Duplicate Samples (includes 31 Samples plus 5 Duplicate Samples from 1993)/Lower Interval - 23 Samples 
plus 1 Duplicate Sample (includes 16 Samples plus 1 Duplicate Sample from 1993) (peg/kg) 

BEQs' Upper 30148 0.045 - 85437 4095 88 17 
Lower 14/23 8.4 - 3860 672 NA NA 

Benzo(a)anthracene Upper 16/48 39.0 - 430200 28684 880 5 
Lower 9/23 49.0 - 2400 452 2000 I 

Benza(b)fluoranthene Upper 23/48 27 - 41750 3360 880 5 
Lower 11/23 84 - 2400 537 5000 0 

Benzo(k)fluoranrhene Upper 17/48 40.0 - 20750 2052 8800 1 
Lower 8/23 56.0 - 5100 826 49000 0 

Benzo(a)pyrene Upper 22/48 36 - 31600 2606 88 16 
Lower 13/23 35 - 3800 630 8000 0 

Chrysene Upper 25/48 38.0 - 45000 3255 88000 0 
Lower 11/23 65.0 - 9300 1252 160000 0 

Dihenz(a,h)anthracene Upper 7/48 42.0 - 4555 1174 88 4 
Lower 1/23 150 130 2000 0 
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Table 10.6.3 
Zone G 

SWMU 8, AOC 636 
Organic Compound Analytical Results for Soil 

Number of 
Frequency Range of Mean of Refereny Samples 

Sample of Detections Detections Conc. Exceeding 
Parameters Interval Detection b g / k g )  bdLg) 0 Reference 

Vinyl Acetate Upper 0143 ND ND 78MXXX) 0 
Lower 2/21 17 17 170000 0 

Xylene Upper 3/43 17-3400 1135 16MM000 0 
Lower 1/21 14 I4 148000 0 

Semivolatile Organic Compounds (Upper Interval - 48 Sampler plus 6 Duplicnte Samples (includw 31 Samples plus 5 Duplicate Samples from 1993)lLower Interval - 23 Samples 
plus 1 Duplicate Sample (includes 16 Samples plus 1 Duplicate Sample from 1993) ( p d k g )  

BE*' Upper 30148 0.045 - 85437 4095 88 17 
Lower 14/23 84-3860 672 N A N A 

Chrysene 

Upper 16/48 39.0 - 430200 28684 880 
Lower 9/23 49.0 - 2400 452 2000 

Upper 23148 27 - 417% 3360 
Lower 11/23 84 - 2400 537 

Upper 17/48 40.0 - zwso 2052 8800 1 
Lower 8123 56.0 - 5100 826 49000 0 

Upper 22148 36 - 31600 2606 88 16 
Lower 13/23 35 - 3800 630 8WO 0 

Upper 25148 38.0 - 45000 3255 88WO 0 
Lower 1 1/23 65.0 - 9300 1252 16W00 0 

Dtbenr(a,h)anthracene Upper 7148 42.0 - 4555 I174 88 4 
Lower 1123 I 50 130 2000 0 
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Table 10.6.3 
Zone 

SWMU 8, AOC 636 
Organic Compound Analytical Results for Soil 

Parameters 
Sample 
Interval 

Frequency 
of 

Detection 

Range of 
Detections 

(µg1 kg) 

Mean of 
Detections 

(µg1 kg) 

Reference 
Conc. 
(.411./k8.) 

Number of 
Samples 

Exceeding 
Reference 

Indeno(1,2,3-cd)pyrene Upper 14/48 38.0 - 18400 2148 880 3 
Lower 5/23 45.0 - 760 331 14000 0 

Acenaphthene Upper 8/48 51.0 - 5800 1704 470000 0 
Lower 2/23 93 - 830 461 570000 0 

Acenaphthylene Upper 1/48 100 100 230000 0 
Lower 0/23 ND ND 293000 0 

Anthracene Upper 13/48 36 - 16600 2660 2300000 0 
Lower 8/23 32 - 7100 1220 12000000 0 

Benzo(g,h,i)perylene Upper 15/48 38.0 - 15850 1725 230000 0 
Lower 5/23 44 - 750 317 4.66E08 0 

Benzoic acid Upper 1/48 40.0 40.0 31000000 0 
Lower 2/23 63.0 - 64.0 63.5 400000 0 

Butylbenzylphthalate Upper 3/48 52 - 130 81 1600000 0 
Lower 0/23 ND ND 930000 0 

Carbazole Upper 5/48 190 - 3595 1429 32000 0 
Lower 2/23 93 - 320 206 600 0 

4-Chloroaniline Upper 1/48 780 780 31000 0 
Lower 0/23 ND ND 700 0 

Dibenzofuran Upper 10/48 42 -2065 525 31000 
Lower 1/23 52 52 50000 0 
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Table 10.6.3 
Zone G 

SWMU 8, AOC 6% 
Organic Compound Analytical Results for Sail 

Number of 
Frequency Range of Mean of Refereny Samples 

Sample of Detections Detections Cone. Exceeding 
Parameters Interval Detedion b@kg) bdkg) b@W Reference 

Indeno(l.2.3sd)pyrene Upper 14/48 38.0 - 1&100 2148 880 3 
Lower 5123 45.0 - 760 331 14MX) 0 

Acenaphthene Upper 8148 51.0 - 5800 1704 470000 0 
Lower 2123 93-834 46 I 5 7 m  0 

Acenaphthylene Upper 1/48 100 100 2 3 m  0 
Lower 0123 ND ND 293000 0 

Anthracene Upper 13/48 36 - 16600 2660 23aMOo 0 
Lower 8/23 32 - 7100 I220 12000000 0 

Bemo(g,h.i)perylene Upper 15148 38.0 - 15850 I725 23wW 0 
Lower 5/23 44 - 750 317 4.66ED8 0 

Bemoic acid Upper 1/48 40.0 40.0 3100W00 0 
Lower 2/23 63.0 - 64.0 63.5 40MMO 0 

Butylkmylphthalate Upper 3/48 52 - 130 81 16ooax1 0 
Lower 0123 ND ND 9 3 m  0 

Carbarole Upper 5148 I90 - 3595 1429 32WO 0 
Lower 2/23 93 - 320 2W MM 0 

4-Chloroaniline Upper 1148 780 780 31000 0 
Lower 0123 ND ND 700 0 

Dikmofuran upper 10148 42 - 2065 525 31000 0 
Lower 1/23 52 52 5MXX) 0 
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Table 10.6.3 
Zone G 

SWMU 8, AOC 636 
Organic Compound Analytical Results for Soil 

Parameters 

Number of 
Frequency 	 Range of 	 Mean of 	 Reference 	 Samples 

Sample 	 of 	 Detections 	 Detections 	 Conc.* 	 Exceeding 
Interval 	 Detection 	 (µg/kg) 	 (ig/kg) 	 (µg/kg) 	 Reference 

2,4-Dinitrotoluene 	 Upper 	 1/48 	 130 	 130 	 16000 	 0 
Lower 	 0/23 	 ND 	 ND 	 0.8 	 0 

bis(2-Ethylhexyl)phthalate 	 Upper 	 8/48 	 50 - 420 	 196 	 46000 	 0 
Lower 	 0/23 	 ND 	 ND 	 3600000 	 0 

Fluoranthene 	 Upper 	 34/48 	 39 - 110500 	 5015 	 310000 	 0 
Lower 	 15123 	 24 - 7500 	 1035 	 4300000 	 0 

Fluorene 	 Upper 	 8/48 	 52.0 - 5380 	 1305 	 310000 	 0 
Lower 	 2/23 	 52 - 780 	 416 	 560000 	 0 

2-Methylnaphthalene 	 Upper 	 12/48 	 37 - 510 	 211 	 310000 	 0 
Lower 	 7/23 	 46 - 63000 	 9293 	 126000 	 0 

Naphthalene 	 Upper 	 11/48 	 43.0 - 430 	 170 	 310000 	 0 
Lower 	 6/23 	 72 - 12000 	 2224 	 84000 	 0 

Phenanthrene 	 Upper 	 28/48 	 30 - 65000 	 3952 	 230000 	 0 
Lower 	 12/23 	 39 - 42000 	 4251 	 1380000 	 0 

Py rene 
	

Upper 
	

35/48 
	

42,0 - 30000 
	

4856 	 230000 	 0 
Lower 
	

18/23 
	

53 - 107500 
	

2620 	 4200000 	 0 

Pesticides and PCBs [Upper Interval - 43 Samples plus 6 Duplicate Samples (include 31 Samples plus 5 Duplicate Samples from 1993)/Lower Interval - 23 Samples plus 1 Duplicate 
Sample (includes 16 Samples plus 1 Duplicate Sample from 1993)] Cog/kg) 

alpha-Chlordane 
	

Upper 
	

12/43 	 2.20 - 11 	 5.5 	 1800 
	

0 
Lower 
	

3/23 	 4.2 - 240 	 88 	 10000 
	

0 
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Table 10.6.3 
Zone G 

SWMU 8, AOC 636 
Organic Compound Analytical Results for Soil 

Number of 
Frequency Range of Mean of Referelee Samples 

Sample of Detections Detections Cone. Exceeding 
Parameters Interval Detection bg/Lg) bg/k@ bg/k@ Reference 

2.4-D!n1trotoluene Upper 1/48 130 130 16M)O 0 
Lower 0123 ND ND 0 8 0 

bts(2 Ethylhexy1)phthalate Upper 8148 50 - 420 1% 46000 0 
Lower 0123 ND ND 3600000 0 

Fluoranthene Upper 34148 39 - 110500 5015 310000 0 
Lower 15123 24 - 7500 1035 43W000 0 

Fluorene Upper 8148 52 0 - 5380 1305 310000 0 
Lower 2123 52 - 780 416 560000 0 

2-Methylnaphthalene Upper 12148 37 - 510 211 310000 0 
Lower 7/23 46 - 63000 9293 l2MXX) 0 

Naphthalene Upper 11148 43 0 - 430 170 310000 0 
Lower 6/23 72 - 12000 2224 &1000 0 

Phenanthrene Upper 28148 30 - 65000 3952 230000 0 
Lower 12123 39 - 42000 425 1 138WM) 0 

P Y ~ W  Upper 35/48 42.0 - 30000 4856 230000 o 
Lower 18123 53 - 107Ma 2620 4200000 0 

Pesticides and PCBs [Upper Interval - 43 Samples plus 6 Duplicate Samplw (include 31 Samples plus 5 Duplicate Samples from 1993)/Lower Interval - 23 Samples plus 1 Duplicate 
Sample (includes 16 Samples plus 1 Duplicate Sample from 1993)l ( ~ g / k @  

alphaChlordane Upper 12143 2.20 - 11 5.5 1800 0 
Lower 3123 4.2 - 240 88 low0 0 
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Table 10.6.3 
Zone G 

SWMU 8, AOC 636 
Organic Compound Analytical Results for Soil 

Parameters 
Sample 
Interval 

Frequency 
of 

Detection 

Range of 
Detections 

Gqike 

Mean of 
Detections 

(Ieglkg) 

Reference 
Conc. 
Gqike 

Number of 
Samples 

Exceeding 
Reference 

gamma-Chlordane Upper 22/43 2.10 - 95.5 17 1800 0 
Lower 7/23 2.8 - 34 16 10000 0 

Aldrin Upper 1/43 41 41 380000 0 
Lower 1/23 7.6 7.6 500 0 

4,4'DDD Upper 14/43 3.10 - 179 29 2700 0 
Lower 5/23 23 - 180 92 16000 0 

4,4'-DDE Upper 18/43 3.10 - 118 25 1900 0 
Lower 7/23 4.4 - 120 56 54000 0 

4,4'-DDT Upper 10/43 3.80 - 38.0 16 1900 0 
Lower 2/23 34.0 - 200 117 32000 0 

Dieldrin Upper 3/43 5.20 - 46 20 40 1 
Lower 3/23 7.9 - 610 228 4 3 

Endosuifan II Upper 0/43 ND ND 47000 0 
Lower 1/23 19 19 18000 0 

Endrin Upper 0/43 ND ND 2300 0 
Lower 3/23 8.70 - 47 28 1000 0 

Endrin aldehyde Upper 1/43 4 4 2300 0 
Lower 3/23 25 - 71 50 1000 0 

Endrin ketone Upper 1/43 4.5 4.5 2300 0 
Lower 1/23 6 6 1000 0 
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Table 10.6.3 
Zone G 

SWMU 8, AOC 636 
Organic Compound Analytical Results for Soil 

Number of 
Frequency Rmge of Mean of Referen.ce Samples 

Sample of Detedions Detections Conc. Exceeding 
Parmeters Interval Detection Olglkg) bg/kg) @@kg) Reference 

gammachlordane Upper 22/43 2 1 0 - 9 5 5  17 1800 0 
Lower 7/23 2 8 - 3 4  I6 IMWX) 0 

Aldrln Upper 1/43 41 41 38MWX) 0 
Lower 1/23 7 6 7 6 500 0 

4.4'DDD UPPI 14/43 3 10 - 179 29 2700 0 
Lower 5/23 23 - 180 92 160M) 0 

4 4' DDE Upper 18/43 3 10-  118 25 IWO 0 
Lower 7123 4 4 - 1 2 0  56 54000 0 

Dieldrin 

Endosulfa" I1 

Endrin 

Endrin aldehyde 

Upper 10143 3 80 - 38 o 16 
Lower 2/23 3 4 0 - 2 0 0  117 

Upper 3/43 
Lower 3/23 

Upper 0143 
Lower 1123 

Upper 0143 
Lower 3123 

u~pr 
Lower 

2300 0 
IWO 0 

Endrin ketone Upper 1143 4.5 4.5 2300 0 
Lower 1123 6 6 IMM 0 
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Table 10.6.3 
Zone G 

SWMU 8, AOC 636 
Organic Compound Analytical Results for Soil 

Parameters 
Sample 
Interval 

Frequency 
of 

Detection 

Range of 
Detections 

(/.28/4) 

Mean of 
Detections 

(.48/4) 

Reference 
Conc.. 
(-21114.) 

Number of 
Samples 

Exceeding 
Reference 

Heptachlor Upper 1/43 3.9 3.9 140 0 
Lower 0/23 ND ND 23000 0 

Heptachlor epoxide Upper 5/43 1.8 - 11 4.5 70 0 
Lower 1/23 250 250 700 0 

Aroclor-1260 Upper 9/43 8.50 - 920 202 320 2 
Lower 2/23 410 - 570 490 1000 0 

Dioxins (Upper Interval - 1 Sample) 

Dioxin(2,3,7,8-TCDD TEQ)' Upper 1/1 3.88 3.88 1000 0 
Lower NA NA NA 1900 0 

Hydrazine (Upper Interval - 12 Samples plus 1 Duplicate Sample/Lower Interval - 5 Samples) (yg/kg) 

Hydrazine Upper 7/12 12.8 - 274 72 210 1 
Lower 3/5 13.9 - 67.0 33 .088 

Notes: 
1 	= 	Calculated from methods described in USEPA Interim Supplemental Guidance to RAGS: Human Health Risk Assessment, Bulletin 2 (USEPA, I995b) 

Residential RBCs (THQ=0.1) were used as a reference concentration for upper interval samples. Generic soil to groundwater SSLs (DAF=20) from the Soil Screening Guidance: Technical 
Background Document (USEPA, 1996b) were used as a reference concentration for lower interval samples 

ND 	= Not detected 
NA 	= Not applicable 
mg/kg = Milligrams per kilogram 
1.2Wkg 	= Micrograms per kilogram 

10.6.17 

Zone G RCRA Facility Investigation Repon 
NAVBASE Charleston 

Section 10 -Site Specific Evaluatiom - ~ 

Revision: 0 

Table 10.6.3 
Zone G 

SWMU 8, AOC 636 
Organic Compound Analytical Results for Soil 

Number of 
Frequency Range of Mean of Refereny Samples 

Sample of Deteclions Detections Conc. Exceeding 
Parameters Interval Deleelion bdW W L g )  bdg/Lg) Reference 

Upper 1/43 
Lower 0123 

Upper 5/43 
Lower 1/23 

Armlor-1260 Upper 9/43 8 50 - 920 202 320 2 
Lower 2/23 410 - 570 490 1003 0 

Dioxins (Upper Inlerval - 1 Sample) 

Dnox,n(2,3.7,8-TCDD TEQ)' Upper 111 3 88 3 88 loo0 0 

Hydrazme (Upper Interval - 12 Samples plus 1 Duplicate SampleILower Interval - 5 Samples) (&kg) 

Hydraline Uover 7112 I2 8 - 274 72 210 1 . . 
Lower 315 1 3 9 - 6 7 0  33 088 3 

Notes: 
I = Calculaled irvm melhc.Js Jerinhed in 11SkPA lnlcrlm .Suppl~m~nlul Gutduncr l # r  R4GS Humrut Hralh  R~rk Ar~rrrrnmr. Ilullclln 2 (L'SEPA. 1995hl 

= Rr,~dcnnal RHCr (THQ=U.I) uere used as a reference iowcnudoon for upper mlerval samples Generic so11 m ~nwndwaler SSLI !UAk=20, from tlle Sol1 5irernutp (;uldonre Te<hnicol 
BacltnromdDocument (USEPA. 1996b) were used as a reference conce%tion for lowe; interval samoles 

ND = Not detected 
NA = Not applicable 
mglkg = Milligrams per kilogram 
pglkg = Micrograms per kilogram 



Zone G RCRA Facility Investigation Report 
NAVBASE Charleston 

Section 10 - Site Specific Evaluations 
Revision: 0 

Table 10.6.4 
Zone G 

SWMU 8, AOC 636 
Inorganic Analytical Results for Soil 

Range 	 Mean 	 Number of 
Frequency 	 of 	 of 	 Reference 	 Samples 

Sample 	 of 	 Detections 	 Detections 	 Conc. 	 Exceeding 
Parameters 
	

Interval 	Detection 	 (mg/kg) 	 (mg/kg) 	 (mg/kg) 	 Reference 

Inorganics (Upper Interval - 48 Samples plus 7 Duplicate Samples (includes 31 Samples plus 6 Duplicate Samples from 1993)/Lower Interval - 23 Samples plus 1 Duplicate Sample 
(includes 16 Samples plus 1 Duplicate Sample from 1993) (mg/kg) 

Aluminum (Al) Upper 48/48 600 - 12100 4218 7800 6 
Lower 23/23 820 - 36500 9252 1000000 0 

Antimony (S13) Upper 5/48 0.66 - 7.6 4.7 3.10 3 
Lower 5/23 0.65 - 32 16.8 5 4 

Arsenic (As) Upper 47148 1.20 - 150 9.6 0.430 47 
Lower 21123 1.45 - 21 8.9 29 0 

Barium (Ba) Upper 48/48 3.7 - 120 29 550 0 
Lower 23/23 4.8 - 500 61 1600 0 

Beryllium (Be) Upper 18/48 0.13 - 1.00 0.42 0.150 16 
Lower 10/23 0.28 - 1.60 0.85 63 0 

Cadmium (Cd) Upper 21/48 0.11 - 1.85 0.50 3.90 0 
Lower 13/23 0.11 - 5.9 1.31 8 0 

Calcium (Ca) Upper 48/48 4090 - 257500 80065 NL NA 
Lower 23/23 1660 - 170000 36756 NL NA 

Chromium (Cr) Upper 48/48 4.1 - 103 16.8 39.0 5 
Lower 23/23 5.1 - 103 30 1000000 0 

Cobalt (Co) Upper 39/48 0.55 - 14.0 3.5 470 0 
Lower 19/23 1.5 - 12 4.5 2000 0 
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Table 10.6.4 
Zone G 

SWMU 8, AOC 636 
Inorganic ~nalytical Results for Soil 

Range Mean Number of 
Frequency of of Refereye Sampler 

Sample of Detections Detections Cone. Exceeding 
Parameters Interval Detection (mdLg) ( m d k d  (mglkd Reference 

Inorganics (Upper Interval - 48 Samples plus 7 Duplicate Samples (includes 31 Samples plus 6 Duplicate Samples from 1993)lLawer Interval - 23 Samples plus 1 Duplicate Sample 
(meludes 16 Samples plus 1 Duphcate Sample from 1993) (mg/Lg) 

Antimony (Sb) 

Arsenic (As) 

Barium (Ba) 

Beryllium (Be) 

Cadmium (Cd) 

Calcium (Ca) 

Chromium (Cr) 

Upper 48/48 600 - 12100 4218 7800 6 
Lower 23123 820 - 36500 9252 IOWMX) 0 

Upper 5/48 0.66 - 7.6 4.7 3.10 
Lower 5123 0.65 - 32 16.8 5 

Upper 47148 1 2 0 -  150 9 6 0.430 47 
Lower 21123 1 45 - 21 8 9 29 0 

UPPI 48148 3.7 - 120 29 550 
Lower 23123 4.8 - 500 61 IMX) 

U ~ e r  18148 0 1 3 - 1 0 0  0.42 0.150 16 
Lower 10123 0 2 8 - 1 6 0  0.85 63 0 

Upper 21/48 0.11 - 1.85 0.50 3.90 
Lower 13123 0.11 -5.9 1.31 8 

Upper 48148 4090 - 257500 80065 NL N A 
Lower 23/23 1660 - I l a a 0  36756 NL N A 

Upper 48148 4.1 - 103 16.8 39.0 5 
Lower 23/23 5.1 - 103 30 IOOODOO 0 

Coball (Co) Upper 39/48 0 55 - 14 0 3.5 470 0 
Lower 19/23 1 5 -  12 4 5 2WO 0 



Zone G RCRA Facility Investigation Report 
NAVBASE Charleston 

Section 10 — Site Specific Evaluations 
Revision: 0 

Table 10.6.4 
Zone G 

SWMU 8, AOC 636 
Inorganic Analytical Results for Soil 

Parameters 
Sample 
Interval 

Frequency 
of 

Detection 

Range 
of 

Detections 
(mg/kg) 

Mean 
of 

Detections 
(mg/kg) 

Reference 
Conc.. 
(mg/kg) 

Number of 
Samples 

Exceeding 
Reference 

Copper (Cu) Upper 45/48 0.22 - 1330 93 27000 0 
Lower 21/23 2.40 - 14000 865 920 2 

Cyanide (CN) Upper 2/48 0.22 - 0.30 0.26 160 0 
Lower 0123 NA NA 40 0 

Iron (Fe) Upper 48/48 1600 - 26900 5611 2300 39 
Lower 23/23 1600 - 78000 19489 NL NA 

Lead (Pb) Upper 48/48 4.4 - 453,5 73 400 1 
Lower 23/23 2.4 - 1400 155 400 2 

Magnesium (Mg) Upper 48/48 140 - 4100 1428 NL NA 
Lower 23/23 320 - 4500 2551 NL NA 

Manganese (Mn) Upper 48/48 5.7 - 282 89 180 4 
Lower 23/23 18 -1600 233 1100 1 

Mercury (Hg) Upper 41/48 0.012 - 0.63 0.14 2.30 0 
Lower 20/23 0.058 - 6.9 0.95 2.1 2 

Nickel (Ni) Upper 41/48 1.90 - 34.4 10.4 160 0 
Lower 20/23 1.60 - 79 16.0 130 0 

Potassium (K) Upper 42/48 110 - 1365 403 NL NA 
Lower 21/23 159 - 3970 1131 NL NA 

Selenium (Se) Upper 10/48 0.35 - 0.89 0.60 39.0 0 
Lower 7/23 0.59 - 2.20 0.97 5 0 
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Table 10.6.4 
Zone G 

SWMU 8, AOC 636 
Inorganic Analytical Results for Soil 

R a w  Mean Number of 
Frequency of of Referelee Samples 

Sample of Detections Detections Conc. Exceeding 
Parameters Interval Detection (mdLg) ( w k @  (mK1k@ Reference 

Copper (Cu) Upper 45/48 0.22 - 1330 93 27031 o 
Lower 21123 2.40 - 14000 865 920 2 

Cyanide (CN) Upper 2/48 0.22 - 0.30 0.26 160 0 
Lower 0123 N A N A 40 0 

Iron (PC) Upper 48148 1600 - 26900 561 1 2300 39 
Lower 23/23 IMO - 7 8 W  I9489 NL N A 

Lead (Pb)  UP^ 48148 4.4 - 453.5 73 400 I 
Lower 23123 2.4 - L4W 155 400 2 

Magnesium (Mg) Upper 48/48 I40 - 4100 1428 NL N A 
Lower 23123 320 - 4500 2551 NL NA 

Manganese (Mn) UPPI 48/48 5.7 - 282 89 180 4 
Lower 23/23 18 - 1600 233 l 100 I 

Mercury (Hg) Upper 41/48 0.012 - 0.63 0.14 2.30 0 
Lower 20123 0.058 - 6.9 0.95 2.1 2 

Nickel (Ni) Upper 4 1 148 1.90 - 34.4 10.4 160 0 
Lower 20123 1.60 - 79 16.0 130 0 

Potassium (K) upper 42148 110 - 1365 403 NL N A 
Lower 21/23 159 - 3970 1131 NL N A 

Selenium (Se) Upper 10148 0.35 - 0.89 0.60 39.0 
Lower 7/23 0.59 - 2.20 0.97 5 
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Table 10.6.4 
Zone G 

SWMU 8, AOC 636 
Inorganic Analytical Results for Soil 

Sample 
Parameters 	 Interval 

Frequency 
of 

Detection 

Range 
of 

Detections 
(mg/kg) 

Mean 
of 

Detections 
(mg/kg) 

Reference.  
Conc. 
(mg/kg) 

Number of 
Samples 

Exceeding 
Reference 

Silver (Ag) Upper 1/48 1.2 L2 39 0 
Lower 2/23 0.81 - 3.4 2.1 34 0 

Sodium (Na) Upper 40/48 110 - 1580 458 NL NA 
Lower 22/23 190 - 11600 2353 NL NA 

Thallium (TI) Upper 6/48 0.42 - 0.92 0.69 0.630 4 
Lower 5/23 0.54 - 1.00 0.79 0.95 

Tin (Sn) Upper 5/48 0.75 - 34.2 8.27 4700 0 
Lower 0/23 ND ND 11000 0 

Vanadium (V) Upper 48/48 4 - 30.4 12.25 55.0 0 
Lower 23/23 4 - 96 28.6 6000 0 

Zinc (Zn) Upper 48/48 2.8 - 1270 128.6 2300 0 
Lower 23/23 4.9 - 3300 369 12000 0 

Notes: 

Residential RBCs (THQ=0.1) were used as a reference concentration for upper interval samples. Generic soil to groundwater SSLs (DAF=20) from the Soil Screening Guidance: 
Technical Background Document (USEPA, 1996b) were used as a reference concentration for lower interval samples 

ND 	 Not detected 
NL 	= 	Not listed 
NA 	= 	Not applicable 
mg/kg 	= 	Milligrams per kilogram 
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Table 10.6.4 
Zone G 

SWMU 8, AOC 636 
Inorganic Analytical Results for Soil 

Range Mean Number of 
Frequency of of Refereny Samples 

Sample of Detections Detections Conc. Exceeding 
Parameters Lnterval Detection (mg/k@ (ms/Lg) (mdk@ Reference 

Silver (Ag) Upper 1148 1.2 1.2 39 0 
Lower 2123 0.81 - 3.4 2.1 34 0 

Sodium (Na) 

Thallium (TI) 

Tin (Sn) 

Vanadium (V) 

Upper 40148 110- 1580 
Lower 22123 190- IIMX) 

Upper 6148 0.42 - 0.92 0.69 0.630 
Lower 5123 0.54 - l.W 0.79 0.95 

Upper 5148 0 75 - 34.2 8 27 4700 0 
Lower 0123 ND ND 1 loo0 0 

Upper 48/40 4 - 30.4 12.25 55.0 
Lower 23123 4 - % 28.6 6WO 

Z m  (Zn) Upper 48148 2 8 - 1270 128 6 2300 0 
Lower 23123 4.9 - 3300 369 12MW) 0 

Norrr 
t = Residential RBCr (THQ=O.l) were used as a reference concentration for upper interval samples. Generic soil to groundwater SSLs (DAF=20) from the Soil Screening Guidance; 

Technical Bockground Document (USEPA, 1996b) were used as a reference concentration for lower interval samples 
ND = Not detected 
NL = Not listed 
N A = Not applicable 
mglkg = Milligrams per kilogram 
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Table 10.6.5 
Zone G 

SWMU 8 and AOC 636 
Analytes Detected in Surface and Subsurface Soil 

Parameters Location 
Surface 

Conc. 

Residential 
RBC* 

(THQ=0.1) 
Surface 

Background 
Subsurface 

Conc. 

Soil to 
Groundwater 

SSL• 
(DAF=20) 

Subsurface 
Background 

Volatile Organic Compounds (pgjkg) 

Acetone S08B01 130 780000 NA NT 16000 NA 
S08B03 ND 160 
SO8BI1 ND 170 
SO8B17 53 ND 
508819 ND 29 
508820 ND 170 
S08B2 l ND 76 
508822 ND 200 
S08B23 ND 1100 
S08B24 ND 220 
S081325 56 140 
S08B26 220 220 
SO8B30 ND 100 
S08B31 120 160 

Carbon disulfide SO8BII ND 780000 NA 7.9 32000 NA 
S08B31 2.1 ND 

2-Butanone S08B25 7.8 4700000 NA ND 7900 NA 
SO8B30 ND 10 
S08B31 12 ND 

008SB001 2 NT 
008S8003 6 NT 
636SB002 30 ND 
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Table 10.6.5 
Zone G 

SWMV 8 and AOC 636 
Analytes Detected in Surface and Subsurface Soil 

Residential 
Soil to 

Groundwater 
Surface RBC* Surface Subsurface SSL* Subsurface 

Parmeters Laeation Cone. m Q = O . l )  Background Conc. (DAF=20) Background 

Volatile Organic Compounds (irglke) 

Acetone S08BO I I30 780000 N A NT 16032 N A 
S08B03 ND 160 
S08B11 ND 170 
S08Bl7 53 ND 
SO8B19 ND 29 
SO8820 ND 170 
SO8821 ND 76 
S08B22 ND 200 
WEB23 ND 1100 
S08B24 ND 220 
S08B2.5 56 140 
SO8B26 220 220 
SO8B30 ND 100 
WEB31 120 160 

Carbon disulfide 



Zone G RCRA Facility Investigation Report 
NAVBASE Charleston 

Section 10 — Site Specific Evaluations 
Revision: 0 

Table 10.6.5 
Zone G 

SWMU 8 and AOC 636 
Analytes Detected in Surface and Subsurface Soil 

Parameters Location 
Surface 

Conc. 

Residential 
RBC• 

(1140=0.1) 
Surface 

Background 
Subsurface 

Conc. 

Soil to 
Groundwater 

SSL• 
(DAF=20) 

Subsurface 
Background 

Chlorobenzene S08B01 18 160000 NA ND 1000 NA 
S08B02 ND 50 
S08B03 ND 7.3 
S08B05 53 NT 
S08B07 11 NT 
S081309 8.5 NT 
SO8B11 185 35 
SO8B12 14 NT 
S081313 66 NT 
SO8B14 16 NT 
S08B15 56 NT 
S08B16 30 NT 
SO8B17 19 NT 
S08B18 12 NT 
SO8B19 17 ND 
S08B20 19 41 
S08B22 9.2 28 
S08B24 33 ND 
S081325 7.6 ND 
S08B26 26 ND 
S08B27 6.6 ND 
S08B28 9.1 ND 
S08B30 ND 46 
S08B31 20 33 

Ethylbenzene SO8B1 I 840 780000 NA ND 13000 NA 
S08B30 ND 6.6 

1,1 ,2,2-Tetrachloroethene 636SB009 ND 3200 NA 10 3 NA 
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Table 10.6.5 
Zone G 

SWMU 8 and AOC 636 
AnalyIes Detected in Surface and Subsurface Soil 

Soil to 
Residential Groundwater 

Surface RBC* Surface Subsurface SSL* Subsurface 
Parameters Laeation Cone. (THQ=O.l) Background Canc. (DAF= LO) Background 

S08B03 
SORB05 
S08B07 
S08BW 
S08Bll 
SO8812 
SO8813 
S08B14 
S08B15 
SO8816 
SORB17 
SORB 18 
S08B19 
S08B20 
S08B22 
S08B24 
SO8825 
S08B26 
SO8827 
SO8828 
S08B30 
SORB31 

SORB1 l 
S08B3O 
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Table 10.63 
Zone G 

SWMU 8 and AOC 636 
Analytes Detected in Surface and Subsurface Soil 

Parameters Location 
Surface 
Conc. 

Residential 
RBC* 

(THQ=0.1) 
Surface 

Background 
Subsurface 

Conc. 

Soil to 
Groundwater 

SSL* 
(DAF=20) 

Subsurface 
Background 

I , ,2-Trichloroethane S08B22 ND 11 NA 92 20 NA 

I , 1 , I -Trichloroethane SO8B11 1600 160000 NA ND 2000 NA 
SO8B17 1.4 NT 
S08B24 8.7 ND 
S08B25 2.9 ND 
S08830 ND 3.8 
508831 3.9 ND 

Toluene SO8B01 8.2 1600000 NA NT 12000 NA 
S08B05 9.3 NT 
SO8B11 580 ND 
S08B22 ND 5.8 
S08B24 8.6 ND 
S08B25 1.5 ND 
S08B30 ND 6 

Vinyl acetate S08B22 ND 7800000 NA 17 170000 NA 

Xylene (total) SO8B11 3400 16000000 NA ND 148000 NA 
S08B25 1.7 ND 
S08830 ND 14 
S08B31 2.2 ND 

Semivolatile Organic Compounds (f2g/kg) 

2,4-Dinitrotoluene 	 S081312 130 16000 NA ND 0.8 NA 
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Table 10.6.5 
Zone G 

SWMU 8 and AOC 636 
Annlytes Detected in Surface and Subsurface Sail 

Sail to 
Residential Groundwater 

Surface RBC* Surface Subsurface S L *  Subsurface 
Parameters Loeation Cone. (THQ=O.l) Background Cone. (DAF=20) Background 

1,1,2-Tnchloroethane SO8822 ND I 1  N A 92 20 N A 

Toluene 

Vinyl acetate S08B22 ND 78000M) N A 17 170MX) N A 

Xylene (total) S08Bl l 34W 1- N A ND 148000 N A 
S08B25 I 7  ND 
S08B30 ND 14 
S08B31 2 2 N D  

Semivolatile Organic Campaunds @g/kg) 
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Table 10.6.5 
Zone G 

SWMU 8 and AOC 636 
Analytes Detected in Surface and Subsurface Soil 

Parameters 	 Location 
Surface 
Conc. 

Residential 
BBC' 

(THQ=0.1) 
Surface 

Background 
Subsurface 

Conc. 

Soil to 
Ground water 

SSL* 
(DAF =20) 

Subsurface 
Back? ound 

508B01 450.0 88.0 NA NA NA NA 
508B02 2.7 NA 
508B03 5.51 NA 
50004 50.40 NA 
508805 44.70 NA 
508B09 133.20 NA 
508B11 85437.50 NA 
S08B12 826.20 NA 
508B14 120.86 NA 
508B15 182.42 NA 
S08B16 78.38 NA 
S08B17 2309.90 NA 
508B18 9515.60 NA 
508B19 68.86 NA 
508B25 0.68 NA 
S08B26 172.32 NA 
508B27 1.33 NA 
S08B28 ND NA 
S08B30 66.15 NA 
S08B31 20588.50 NA 

0080003 942.40 NA 
6360001 296.78 NA 
6365B002 327.81 NA 
636S B003 509.06 NA 
6360004 ND NA 
636513005 8.15 NA 

BEQs I  
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Table 10.6.5 
zone G 

SWMU 8 and AOC 636 
Analytes Detected in Surface and Subsurface Sail 

Soil to 
Residential Groundwater 

Surface RBC* Surface Subsurface SSL* Subsurface 
Parameters Loration Conc. (THQ=O.l) Background Cone. (DAF=20) Backpound 
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Table 10.6.5 
Zone G 

SWMU 8 and AOC 636 
Analytes Detected in Surface and Subsurface Soil 

Parameters Location 
Surface 
Conc. 

Residential 
RBC• 

(THQ=0.1) 
Surface 

Background 
Subsurface 

Conc. 

Soil to 
Groundwater 

SSL• 
(DAF=20) 

Subsurface 
Background 

BEQs1  (continued) 636SB006 71.84 88.0 NA NA NA NA 
636SB007 127.62 NA 
636SB008 273.79 NA 
636SB009 46.84 NA 
636SB010 0.045 NA 
636SB0 1 1 180.70 NA 
636SB014 ND NA 

Benzoic acid 636SB003 ND 31000000 NA 64 400000 NA 
636SB004 ND 63 
636S13009 40 ND 

Naphthalene S08B02 110 310000 NA ND 84000 NA 
SO8B03 ND 72 
S08B04 38 NT 
SO8B12 ND 12000 
S08B14 200 NT 
S08B17 130 NT 
SO8B18 430 NT 
S08B20 90 ND 
SO8B21 ND 670 
S08B24 130 220 
S08B28 ND 250 

008SB001 320 ND 
636SB004 77 130 
636SB005 300 ND 
636SB008 43 NT 

4-Chloroaniline S08B14 780 31000 NA NT 700 NA 

Acenaphthylene S08B12 100 230000 NA ND 293000 NA 
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Table 10.6.5 
Zone G 

SWMU R and AOC 636 
Analytes Detected in Surface and Subsurface Soil 

Sail to 
Residential Groundwater 

Surface RBC* Surface Subsurface SSL* Subsurface 
Parameters Location Cone. (THQ=O.I) Background Cone. (DAF=20) Background 

BEQS' (continued) 

Benzoic acid 

Naphthalene 

636SB009 
636SBOIO 
636SBOl l 
636SB014 

636SBW3 
636SBW 
636SB009 

S08B02 
S08B03 
S08B04 
SO8B12 
SO8614 
S08B17 
SORB 18 
S08BZO 

Acenaphthylene S08B12 100 230000 NA ND 293000 N A 



Zone G RCRA Facility Investigation Report 
NAVBASE Charleston 

Section 10 — Site Specific Evaluations 
Revision: 0 

Table 10.6.5 
Zone G 

SWMU 8 and AOC 636 
Analytes Detected in Surface and Subsurface Soil 

Parameters Location 
Surface 

Cont. 

Residential 
RBC° 

(THQ =0.1) 
Surface 

Background 
Subsurface 

Cont. 

Soil to 
Groundwater 

SSL' 
(DAF=20) 

Subsurface 
Background 

2-Methylnapthalene SO8B02 160 310000 NA ND I 26000 NA 
SOSBO3 ND 46 
SO8B04 60 ND 
SO8B12 ND 63000 
S08B13 37 NT 
S08B14 330 NT 
S08B17 180 NT 
S08B18 500 NT 
S08B20 110 ND 
S08B21 ND 1000 
S08B22 ND 380 
S08B24 180 320 
S08B26 ND 180 
S08B30 ND 125 

OO8SB001 370 NT 
636SB002 42 ND 
636S B005 510 ND 
636SB010 52 NT 

Acenaphthene SO8B11 5800 470000 NA ND 570000 NA 
S08B12 130 ND 
S08B15 140 NT 
S08B17 530 NT 
S08B18 2200 NT 
S08B28 ND 830 
S08B30 ND 93 
S08B31 4700 ND 

008S B003 51 NT 
636S B008 81 NT 
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Table 10.6.5 
Zone G 

SWMU 8 and AOC 636 
Analytes Detected in Surface and Subsurface Soil 

Residential 
Soil to 

Groundwater 
Surface RBC* Surface Subsurface SSL* Subsurface 

Parameters Location Conc. (THQ=O.l) Background Conc. (DAF=20) Background 
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Table 10.6.5 
Zone G 

SWMU 8 and AOC 636 
Analytes Detected in Surface and Subsurface Soil 

Parameters Location 
Surface 

Conc. 

Residential 
RBC* 

(THQ=0.1) 
Surface 

Background 
Subsurface 

Conc. 

Soil to 
Groundwater 

SSL* 
(DAF=20) 

Subsurface 
Background 

Dibenzofuran 5081303 ND 31000 NA 52 50000 NA 
5081311 2065 ND 
508014 68 NT 
5081315 280 NT 
5081317 190.5 NT 
5081318 950 NT 
508024 42 ND 
5081331 1400 ND 

008S13001 62 NT 
63650005 120 ND 
636513008 76 NT 

Fluorene 5081303 ND 310000 NA 52 560000 NA 
SO81311 5380 NT 
5081312 240 ND 
SO8B15 150 NT 
5081317 445 NT 
508B18 1900 NT 
508B28 ND 780 
S08B31 3700 ND 

008SB003 52 NT 
63650008 170 NT 
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Table 10.6.5 
Zone G 

SWMU 8 and AOC 636 
Analytes Detecled in Surface and Subsurface Soil 

Residential 
Soil to 

Groundwater 
Surface RBC* Surface Subsurface SSL* Subsurface 

Parameters Location Cone. (THQ=O.I) Background Conc. (DAF=20) Backpound 
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Table 10.6.5 
Zone G 

SWMU $ and AOC 636 
Analytes Detected in Surface and Subsurface Soil 

Parameters Location 
Surface 
Conc. 

Residential 
RBC• 

(THQ =0.1) 
Surface 

Background 
Subsurface 

Conc. 

Soil to 
Groundwater 

SSL* 
(DAF=20) 

Subsurface 
Background 

Phenanthrene S08B02 94 230000 NA ND 1380000 NA 
S08803 30 810 
S08B04 67 NT 
S08B06 46 NT 
S08B09 110 NT 
SO8B11 65000 110 
5081312 3500 42000 
SO8B13 78 NT 
S08B14 220 NT 
SO8B15 3000 NT 
508017 2600 NT 
S08B 18 10000 NT 
SO8B19 44 NT 
508120 55 ND 
S08B21 ND 1700 
S08B22 ND 790 
S08B24 95 300 
S08B25 87.5 39 
S08B28 ND 4500 
S08B30 140 590 
5081331 21500 ND 

OO8SBOO1 130 NT 
008SB003 1200 NT 
636513001 200 NT 
6365B002 99 ND 
6365B003 140 52 
636SB004 ND 75 
636,0005 270 48 
636513007 47 NT 
636513008 1700 NT 
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Table 10.6.5 
Zone G 

SWMU 8 and AOC 636 
Analytes Detected in Surface and Subsurface Sail 

Soil lo 
Residential Groundwater 

Surface RBC* Surface SSL* Subsurface Subsurface 
Parameters Location Cone. iTHQ=O.l) Background Cone. (DAF=20) Backgound 
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Table 10.63 
Zone G 

SVVMU 8 and AOC 636 
Analytes Detected in Surface and Subsurface Soil 

Parameters Location 
Surface 
Conc. 

Residential 
RBC* 

(THQ=0.1) 
Surface 

Background 
Subsurface 

Conc. 

Soil to 
Groundwater 

SSL* 
(DAF=20) 

Subsurface 
Background 

Anthracene S08B03 ND 2300000 NA 180 12000000 NA 
SO8B11 16600 32 
SO8B12 210 7100 
SO8B14 36 NT 
SO8B 15 90 NT 
S08B17 1200 NT 
S08B18 3500 NT 
S08B21 ND 600 
S08B22 ND 480 
S08B24 ND 73 
S08B28 ND 1200 
S08B30 ND 110 
S08B31 7200 ND 

008SB003 220 NT 
636SB001 79 NT 
636SB002 51 ND 
636SB003 50 ND 
636SB008 100 NT 
636SB011 48 NT 

Carbazole S08B03 ND 32000 NA 93 600 NA 
SOSBII 3595 NT 
S08B 15 190 NT 
SO8B17 260 NT 
S08B18 1200 NT 
S08B28 ND 320 
S08B31 1900 ND 
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Table 10.6.5 
Zone G 

SWMU 8 and AOC 636 
Analytes Deleeted in Surface and Subsurface Soil 

Soil to 
Residential Groundwater 

Surface RBC* Surface Subsurface SSL* Subsurface 
Parameters Location Cone. mtQ=O.u Backgronnd Canc. (DAF=20) Background 

Anthracene S08B03 ND 2302032 NA 180 12000000 NA 
S08B l l 16NM 32 
S08B12 210 7100 
S08B14 36 NT 
S08B15 90 NT 
SO8617 1200 NT 
S08B18 3500 NT 
S08B21 ND 600 
S08B22 ND 480 
S08B24 ND 73 
S08B28 ND 1200 
SO8630 ND 110 
S08B3 1 7200 ND 

008SBW3 220 NT 
636SB001 79 NT 
636SBWZ 51 ND 
636SBW3 50 ND 
636SBW8 100 NT 
636SB011 48 NT 
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Table 10.6.5 
Zone G 

SWMU 8 and AOC 636 
Analyles Detected in Surface and Subsurface Soil 

Parameters Location 
Surface 
Conc. 

Residential 
BBC* 

(THQ =0.1) 
Surface 

Background 
Subsurface 

Conc. 

Soil to 
Groundwater 

SSL* 
(DAP= 20) 

Subsurface 
Background 

Fluoranthene S08903 59.5 310000 NA 1100 4300000 NA 
SO8B04 44 NT 
SO8B05 130 NT 
S08B06 39 NT 
S08B07 46 NT 
S08B09 310 NT 
SO8B10 46 NT 
SO8B11 110500 400 
S08B12 5300 7500 
SO8B13 60 NT 
S08B14 290 NT 
SO8B15 2200 NT 
SO8B16 210 NT 
S08B17 2750 NT 
SOSB18 12000 NT 
SO8B19 69 24 
S08B20 ND 78 
S08B21 ND 350 
S08B22 ND 1100 
S08B23 ND 68 
S08B24 ND 670 
S08B25 195 ND 
S08B 26 35 ND 
S08B27 150 ND 
S08B28 64 3700 
S08B29 41 NT 
S08B 30 170 83 
SOSB31 29500 42 

008SB003 1900 NT 
636SB001 270 NT 
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Table 10.6.5 
Zone G 

SWMU 8 and AOC 636 
Analytes Detected in Surface and Subsurface Soil 

Sod to 
Residential Groundwater 

Surface RBC* Surface Subsurface SSL* Subsurface 
Parmeters Location Cone. VHQ=O.I) Background Conc. (DAF=20) 

Fluoranthene S08B03 59.5 310000 NA 1100 4300000 NA 
SO8BM 44 NT 
S08B05 130 NT 
S08B06 39 NT 
SORB07 46 NT 
SORB09 310 NT 
SOSBlO 46 NT 
S08B l l 1105W 4M) 
S08B12 53W 7500 
SORB13 60 NT 
SORB14 290 NT 
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Table 10.6.5 
Zone G 

SWMU 8 and AOC 636 
Analytes Detected in Surface and Subsurface Soil 

Parameters Location 
Surface 

Conc. 

Residential 
RBC• 

(THQ= 0.1) 
Surface 

Background 
Subsurface 

Conc. 

Soil to 
Groundwater 

SSL• 
(DAF =20) 

Subsurface 
Background 

Fluoranthene (continued) 636S11002 275 310000 NA ND 4300000 NA 
636SB003 480 130 
636SB004 ND 150 
636SB005 53 130 
6365B006 57 NT 
636SB007 130 NT 
636SB008 2700 NT 
636SB009 41 ND 
636SB010 42 NT 
636SB011 370 NT 
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Table 10.6.5 
Zone G 

SWMU 8 and AOC 636 
Anslytes Detected in Surface and Subsurface Soil 

Soil to 
Residential Groundwater 

Surface RBC* Surface Subsurface SSL* Subsurface 
Parameters Loeation Conc. (THQ=O.I) Background Conc. (DAF=20) Background 

Fluoranthene (continued) 636SB002 275 310000 NA ND 43W000 N A 
636SBW3 480 130 
636SBW ND 150 
636S8005 53 130 
636SBW6 57 NT 
636SB007 130 NT 
636S8008 2700 NT 
636SBW9 41 ND 
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Location 
Surface 

Conc. 

Table 111.6.5 
Zone G 

SWMU 8 and AOC 636 
Analytes Detected in Surface and Subsurface Soil 

Residential 
RBC* 	 Surface 	Subsurface 

(THQ=0.1) 	Background 	Conc. 

Soil to 
Groundwater 

SSL* 
(DAF=20) 

Subsurface 
Background 

SO8B01 490 230000 NA NT 4200000 NA 
5081303 49 1100 
S08B04 88 NT 
S08B05 140 NT 
S08B07 48 NT 
SO8B09 310 NT 
SO8B10 49 NT 
5081311 107500 400 
5081312 5600 30000 
SO8B13 180 NT 
5081314 620 NT 
5081315 3700 NT 
S08B16 360 NT 
508817 3000 NT 
S08B18 13000 NT 
S08B19 150 64 
SO8821 ND 2300 
SO8B22 ND 2900 
5081323 ND 53 
S08B24 ND 2300 
S08B25 210 54 
SO8B26 49 1300 
S08B27 280 67 
S08828 64 5800 
S08829 47 NT 
S08830 150 290 
508831 27000 53 

Parameters 
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Table 10.6.5 
Zone G 

SWMU 8 and AOC 636 
Analyles Detected in Surface and Subsurface Soil 

Soil to 
Residential Groundwater 

Surface RBC* Surface Subsurface SSL* Subsurface 
Parameters Laeation Cone. (niQ=O.u Background Conc. (DAF=20) Bnekground 

SO8801 
S08B03 
SO8BW 
S08B05 
SOBBM 
SO8809 
SOBBIO 
SO86 1 l 
SO8612 
SO8813 
S08B14 
SO8815 
SO8Bl6 
S08Bl7 
S08Bl8 
SO8819 
SO8821 
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Table 10.6.5 
lone G 

SWMU 8 and AOC 636 
Analytes Detected in Surface and Subsurface Soil 

Parameters Location 
Surface 

Conc. 

Residential 
RBC• 

(THQ =0.1) 
Surface 

Background 
Subsurface 

Conc. 

Soil to 
Groundwater 

SSL* 
(DAF=20) 

Subsurface 
Background 

Pyrene (continued) 00858001 42 230000 NA NT 4200000 NA 
008SB003 2500 NT 
636513001 220 NT 
636513002 280 ND 
636513003 550 120 
636SB004 ND 130 
636S8005 52 110 
636SB006 120 NT 
636SB007 180 NT 
636S8008 2600 NT 
63658009 49 120 
636SB010 47 NT 
636SB011 250 NT 

Butylbenzylphthalate 508B05 62 1600000 NA NT 930000 NA 
S08B14 52 NT 

636513006 130 NT 
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Table 10.6.5 
Zone G 

SWMU 8 and AOC 636 
Analytes Deteeted in Surhce and Subsurface Soil 

Residential 
Sail to 

Groundwater 
Surface RBC* Surface Subsurface SSL* Subsurface 

Parameters Location Cone. (THQ=O.l) Background Cone. (DAF=20) Background 

Pyrem (continued) 
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Table 10.6.5 
Zone G 

SWMU 8 and AOC 636 
Analytes Detected in Surface and Subsurface Soil 

Parameters Location 
Surface 
Conc. 

Residential 
RBC• 

(THQ = 0.1) 
Surface 

Background 
Subsurface 

Conc. 

Soil to 
Groundwater 

SSL* 
(DAF =20) 

Subsurface 
Background 

Benzo(a)anthracene S08B03 ND 880 NA 590 2000 NA 
S08B09 140 NT 
SO8B11 430200 180 
SO8B12 660 ND 
SO8B15 200 NT 
S08B17 1950 NT 
S08B18 7700 NT 
SO8B21 ND 200 
SO8B24 ND 460 
SO8B28 ND 2400 
S08B31 16000 ND 

008SB003 940 NT 
636SB001 130 NT 
636SB002 182 ND 
636SB003 270 62 
636SB004 ND 67 
636SB005 39 56 
636SB006 47 NT 
636SB007 83 NT 
636SB008 240 NT 
636SB011 170 NT 
636SB014 ND 49 
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Table 10.6.5 
Zone G 

SWMU 8 a d  AOC 636 
Analyta Detected m Surlace and Sub~rfaee  Soil 

Residential 
Sail to 

Groundwater 
Surface RBC* Surface Subsurface SSL* Subsurface 

Parameters Laention Cone. (THQ=O.l) Backpound Cone. (DAF=20) Background 
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Table 10.6.5 
Zone G 

SWMU 8 and AOC 636 
Analytes Detected in Surface and Subsurface Soil 

Parameters 	 Location 
Surface 
Conc. 

Residential 
RBC• 

(THQ=0.1) 
Surface 

Background 
Subsurface 

Conc. 

Soil to 
Groundwater 

SSL• 
(DAF=20) 

Subsurface 
Background 

S08B03 55.5 88000 NA 660 160000 NA 
S08B05 100 NT 
S08B09 200 NT 
SO8B11 45000 ND 
S061312 2600 9300 
S08B14 260 NT 
S08B 15 620 NT 
S08B16 380 NT 
S08B17 2150 NT 
S08B18 7600 NT 
S08B19 64 ND 
S08B23 ND 46 
S08B24 ND 670 
S08B25 68 ND 
S08B26 ND 320 
S081327 130 ND 
S08B28 ND 2300 
S08B30 ND 120 
S08B31 19000 ND 

Chrysene 

10.6.35 
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Table 10.6.5 
Zone G 

SWMU 8 and AOC 636 
AnaiyIes Detected in Surface and Subsurface Sail 

Soil to 
Residential Groundwater 

Surface RBC* Surface Subsurface SSL* Subsurface 
Parameters Loeation Conc. (THQ=O.l) Background Conc. (DAF=20) Bachground 
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Table 10.6.5 
Zone G 

SWIM 8 and AOC 636 
Analytes Detected in Surface and Subsurface Soil 

Parameters Location 
Surface 
Conc. 

Residential 
RBC• 

(THQ=0.1) 
Surface 

Background 
Subsurface 

Conc. 

Soil to 
Groundwater 

SSL* 
(DAF =20) 

Subsurface 
Background 

Chrysene (continued) 008513003 1100 88000 NA NT 160000 NA 
636SB001 180 NT 
636SB002 210 ND 
636513003 360 76 
636513004 ND 130 
636SB005 52 88 
636513006 62 NT 
63658007 120 NT 
63658008 790 NT 
636513009 38 ND 
63658010 45 NT 
63658011 200 NT 
636SB014 ND 65 

bis(2-Ethylltexyl)phthalate S08B04 50 46000 NA NT 3600000 NA 
S08B05 320 NT 
S08B07 80 NT 
S08B10 110 NT 
S081314 370 NT 
508016 140 NT 
S08B19 78 ND 

63650002 420 NT 
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Table 10.6.5 
Zone C. - 

SWMU 8 and AOC 636 
Analytes Detected in Surface and Subsurface Soil 

Soil lo 
Residential Groundwater 

Surface RBC* Surfaee Subsurface SSL* Subsurface 
Parameters Location Cone. (THQ=O.l) BaeLground Conc. (DAF=ZO) Background 

Chrysene (continued) 
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Table 10.6.5 
Zone G 

SWMU 8 and AOC 636 
Analytes Detected in Surface and Subsurface Soil 

Paramel ers Location 
Surface 

Conc. 

Residential 
RBC* 

(THQ = 0.1) 
Surface 

Background 
Subsurface 

Conc. 

Soil to 
Groundwater 

SSL* 
(DAF=20) 

Subsurface 
Background 

Be rizo( b)fluora nthene S08B02 27 880 NA ND 5000 NA 
S08B03 54.5 1300 
S08804 44 NT 
S08805 86 NT 
S08B09 190 NT 
SO8B11 41750 210 
S08B12 2700 ND 
S08B15 400 NT 
S08B16 130 NT 
S08B17 2000 NT 
S08B18 9200 NT 
S08B19 98 84 
S08B22 ND 760 
S08B23 ND 67 
S08B24 ND 630 
S08B26 ND 120 
S08B28 ND 2400 
S08B31 18000 ND 

008SB003 800 NT 
636SB001 270 NT 
636SB002 215 ND 
636SB003 490 85 
636S8004 ND 130 
636SB005 42 120 
636SB006 54 NT 
636SB007 120 NT 
636SB008 420 NT 
636SB009 46 ND 
636SB011 140 NT 

10.6.37 

Zone G RCRA Facilify Investigation Repon 
NAVBASE Charleston 

Section I0 -Site S~ecif ic  Evaluations . - 
Revision: 0 

Table 10.6.5 
Zone G 

SWMU 8 and AOC 636 
Analytes Deteeted in Surhce and Subsurface Soil 

Soil lo 
Residential Groundwater 

Surface RBC* Surface Subsurface SSL* Subsurface 
Parameters Location Conc. (THQ=O.I) Background Cane. (DAF=M) Background 
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Table 10.6.5 
Zone G 

SWMU 8 and AOC 636 
Analytes Detected in Surface and Subsurface Soil 

Parameters Location 
Surface 
Conc. 

Residential 
RBC' 

(THQ=0.1) 
Surface 

Background 
Subsurface 

Conc. 

Soil to 
Groundwater 

SSL' 
(DAF=20) 

Subsurface 
Background 

Benzo(k)fluoranthene 5081303 ND 8800 NA 370 49000 NA 
5081311 20750 100 
5081312 760 5100 
5081314 70 NT 
808815 180 NT 
5081317 775 NT 
5081318 2800 NT 
5081327 120 ND 
5081328 ND 730 
5081331 7400 ND 

008513003 830 NT 
63658001 160 NT 
63658002 180 ND 
636S8003 270 70 
636SB004 ND 110 
636513005 ND 71 
6365813436 48 NT 
636513007 100 NT 
63658008 300 NT 
63658009 40 ND 
63658011 100 NT 
636513014 ND 56 
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Table 10.6.5 
Zone G 

SWMU 8 and AOC 636 
Analytes Detected in Surface and Subsurface Sail 

sol1 to 
Residential Groundwater 

Surface RBC* Surface Subsurface SSL* Subsurface 
Parameters Location Conc. (THQ=O.l) Background Cone. (DAF=20) Background 

Beruo(k)fluoranthene S08B03 ND 8800 N A 370 49WO N A 
S08B 1 1 2W50 I00 
SO8812 760 5103 
S08BL4 70 NT 
SO8815 180 NT 
SO8817 775 NT 
S08B18 2800 NT 
SO8827 120 ND 
SO8828 ND 730 
SO8831 7400 ND 

008SB003 830 NT 
636S8001 I60 NT 
63638002 180 ND 
636SBW3 270 70 
63638004 ND 110 
63638005 ND 71 
636S8006 48 NT 
63638007 100 NT 
63638008 300 NT 
63658009 40 ND 
636S8011 100 NT 
63638014 ND 56 
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Table 10.6.5 
Zone G 

SWMU 8 and AOC 636 
Analytes Detected in Surface and Subsurface Soil 

Parameters Location 
Surface 
Conc. 

Residential 
RBC• 

(THQ =0.1) 
Surface 

Background 
Subsurface 

Conc. 

Soil to 
Groundwater 

SSL• 
(DAF=20) 

Subsurface 
Background 

Benzo(a)pyrene SO8801 450 88 NA NT 8000 NA 
S08803 ND 790 
S08B04 46 NT 
S08805 36 NT 
SO8B09 100 NT 
SO8B11 31600 140 
5081312 480 3800 
S08B 14 110 NT 
SO8B15 120 NT 
SO8B16 65 NT 
S08B 17 1560 NT 
508818 6700 NT 
S08B19 59 ND 
S08B21 ND 490 
S08B22 ND 850 
S08B23 ND 35 
S08026 ND 160 
S08B28 ND 1600 
S08830 ND 57.5 
S08B31 14000 ND 

008SB003 730 NT 
636SB001 200 NT 
636SB002 187 ND 
636513003 360 78 
6365B004 ND 72 
636513005 ND 69 
636SB006 56 NT 
63658007 98 NT 
636SB008 190 NT 
636SB009 38 ND 
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Table 10.6.5 
Zone G 

SWMU 8 and AOC 636 
Analytes Detected in Surface and Subsurface Soil 

Soil to 
Residential Groundwater 

Surface RBC* Surface Subsurface SSL* Subsurface 
Parmeters Lacation Canc. (THQ=O.l) Background Conc. (DAF=20) Background 
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Table 10.6.5 
Zone G 

SWMU 8 and AOC 636 
Analytes Detected in Surface and Subsurface Soil 

Parameters Location 
Surface 

Conc. 

Residential 
RBC* 

(THQ =0.1) 
Surface 

Background 
Subsurface 

Conc. 

Soil to 
Groundwater 

SSL* 
(DAF=20) 

Subsurface 
Background 

Benzo(a)pyrene (continued) 636SB011 140 88 NA NT 8000 NA 
636SB014 ND 50 

indeno(1,2,3-cd)pyrene S08B03 ND 880 NA 540 14000 NA 
S08911 18400 ND 
SO8B14 99 NT 
S08B17 850 NT 
S08B18 2600 NT 
S08B24 ND 250 
S08B28 ND 760 
S08B31 6950 ND 

008SB003 290 NT 
636SB001 130 NT 
636SB002 190 ND 
636SB003 170 ND 
636SB004 ND 58 
636SB005 ND 45 
636SB006 52 NT 
63658007 82 NT 
636SB008 140 NT 
636SB009 38 ND 
636SB011 85 NT 

D i be nz (a , h)an thrac ene SO8B03 ND 88 NA 150 2000 NA 
SO8B11 4555 ND 
S08B17 260 NT 
SO8B18 830 NT 
S08B31 2400 ND 

636813001 42 NT 
636SB002 80 ND 
63658003 53 ND 
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Table 10.6.5 
Zone G 

SWMU 8 and AOC 636 
Analytes Detected in Surface and Subsurface Soil 

Soil to 
Residential Groundwater 

Surface RBC* Surface SSL* Subsurface Subsurface 
Parameters h a t i o n  Conc. (THQ=O.l) Background Conc. (DAF=20) Background 

Benro(a)pyrene (contmued) 636.9801 1 140 88 N A NT 8000 N A 
636SB014 ND 50 
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Table 10.6.5 
Zone G 

SWMU 8 and AOC 636 
Analytes Detected in Surface and Subsurface Soil 

Parameters Location 
Surface 

Conc. 

Residential 
RBC• 

(THQ=0.1) 
Surface 

Background 
Subsurface 

Conc. 

Soil to 
Ground water 

SSL' 
(DAF=20) 

Subsurface 
Background 

Benzo(g,h,i)pery lene S08B03 ND 230000 NA 570 4.66E08 NA 
S08B11 15850 ND 
S08B14 120 NT 
S08B15 94 NT 
S08B17 740 NT 
S08B18 2100 NT 
S08B24 ND 160 
S08B28 ND 750 
S08B31 5750 ND 

008SB003 320 NT 
636SB001 120 NT 
636SB002 175 ND 
636SB003 160 ND 
636S13034 ND 60 
636SB005 ND 44 
636SB006 89 NT 
636SB007 87 NT 
636SB008 150 NT 
636SB009 38 ND 
636SB011 90 NT 
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Table 10.6.5 
Zone G 

SWMV 8 and AOC 636 
Analytes Detected in Surface and Subsurface Soil 

Soil to 
Residential Groundwater 

Surface RBC* Surface Subsurface SSL* Subsurface 
Parameters Loeation Cone. (THQ=O.l) Background Conc. (DAF=20) Background 

Bemo(g,h,i)perylene S08B03 ND 23MMO N A 570 4.66E08 N A 
SO861 l 15850 ND 
S08B14 120 NT 
S08B15 94 NT 
S08B17 740 NT 
S08B18 2100 NT 
SO8624 ND I60 
SO8628 ND 750 
S08B3 1 5750 ND 

W8SBW3 320 NT 
636SBWI 120 NT 
636SBWZ 175 ND 
636SBW3 160 ND 
636SB004 ND 60 
636SBW5 ND 4 4  
636SBW6 89 NT 
636S8007 87 NT 
636SBW8 150 NT 
636SBW9 38 ND 
636SBOl l 90 NT 
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Table 10.6.5 
Zone G 

SWMU 8 and AOC 636 
Analytes Detected in Surface and Subsurface Soil 

Parameters Location 
Surface 

Conc. 

Residential 
RBC• 

(THQ =0.1) 
Surface 

Background 
Subsurface 

Conc. 

Soil to 
Groundwater 

SSL• 
(DAF=20) 

Subsurface 
Background 

Pesticides/PCBs (j.igLkg) 

Dieldrin SO8B01 8.5 40 NA NT 4 NA 
S08B03 ND 610 
SO8B11 46 ND 
S08B22 ND 66 
S08B28 ND 7.9 

008SB002 5.2 NT 

Aldrin SO8B11 41 380000 NA ND 500 NA 
S08B12 ND 7.6 

Heptachlor S08B09 3.9 140 NA NT 23000 NA 

Heptachlor epoxide SO8B01 5.1 70 NA NT 700 NA 
S08B03 ND 250 
S08B06 2.2 NT 
S08B09 11 NT 
S08B19 1.8 ND 
S08B31 2.6 ND 

Endrin S08B21 ND 2300 NA 47 1000 NA 
636SB005 ND 8.7 

Endrin aldehyde S08B12 ND 2300 NA 71 1000 NA 
S08B14 4 NT 
S08B22 ND 55 
S08B24 ND 25 

Endrin ketone SO8B01 4.5 2300 NA NT 1000 NA 
S08B28 ND 6 
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Table 10.6.5 
Zone G 

SWMU 8 and AOC 636 
Analytes Detected in Surface and Subsurface Soil 

Residential 
Soil to 

Groundwater 
Surface RBC* Surface Subsurface SSL* Subsurface 

Parmeters Location Cone. (THQ=O.l) Background Cone. (DAF=20) Background 

Aldrin 

HepIachlor 

HepIacNor epoxide 

Endrin aldehyde S08B12 ND 2300 N A 71 loo0 N A 
S08B14 4 NT 
S08B22 ND 55 
SO8824 ND 25 

Endrin ketone 
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Table 10.6.5 
Zone G 

SWMU 8 and AOC 636 
Analytes Detected in Surface and Subsurface Soil 

Parameters Location 
Surface 
Conc. 

Residential 
RBC* 

(THQ=0.1) 
Surface 

Background 
Subsurface 

Conc. 

Soil to 
Groundwater 

SSL* 
(DAF=20) 

Subsurface 
Background 

Endosulfan 11 S08B22 ND 47000 NA 19 18000 NA 

4,4' -DDE SO8B01 13 1900.0 NA NT 54000 NA 
SO8B03 ND 43 
S08B06 15 NT 
SO8B14 12 NT 
S08B16 28 NT 
S081117 17 NT 
SO8B18 5.2 NT 
S08B19 35 110 
S08B22 ND 38 
S08B24 ND 47 
S081327 ND 4.4 
S081328 ND 27 
S08B31 77 ND 

636SB001 11 NT 
636SB002 117.5 ND 
636SB003 5.7 ND 
636SB004 ND 120 
636SB005 14 ND 
636SB006 45 NT 
636SB007 5.2 NT 
6365B008 22 NT 
636SB009 17 ND 
636SB011 6.5 NT 
636SB013 3.1 ND 
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Table 10.6.5 
Zone G 

SWMU 8 and AOC 636 
Analyies Detected in Surface and Subsurface Soil 

Soil to 
Residential Groundwater 

Surface RBC* Surface Subsurface SSL* Subsurface 
Parameters Laeation Canc. (THQ=O.I) Background Conc. (DAF=20) Background 

Endosulfan ll S08B22 ND 47000 N A 19 18000 N A 

4.4 -DDE S08BOI 13 1900 0 N A NT 54WO N A 
S08BO3 ND 43 
S08B06 15 NT 
S08B14 12 NT 
S08B16 28 NT 
S08B17 17 NT 
S08B 18 5 2 NT 
SO8819 35 110 
S08B22 ND 38 
S08B24 ND 47 
SO8827 ND 4 4 
S08B28 ND 27 
S08B31 77 ND 

636SBOl I1 NT 
636SBCQ2 117 S ND 
636SBMl3 5 7 ND 
636SBW ND 120 
636SBOS 14 ND 
636SB006 45 NT 
636SB007 5 2 NT 
636SBO8 22 NT 
636SB009 17 ND 
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Table 10.6.5 
Zone G 

SWMU 8 and AOC 636 
Analytes Detected in Surface and Subsurface Soil 

Parameters 	 Location 
Surface 
Conc. 

Residential 
RBC* 

(THQ= 0.1) 
Surface 

Background 
Subsurface 

Conc. 

Soil to 
Groundwater 

SSL* 
(DAF= 20) 

Subsurface 
Back ,  ound 

SO8B01 45 2700 NA NT 16000 t1A 
S08B04 8.4 NT 
SO8B14 38 NT 
SO8B16 24 NT 
SO8B17 7.8 NT 
5081322 ND 71 
808B24 ND 130 
S08B26 ND 23 
5081328 ND 58 
S08B31 28.5 ND 

636SB001 7.3 NT 
636,513002 179 ND 
636513004 ND 180 
636SB006 12 NT 
63658007 9.6 NT 
636513008 20 NT 
636S8009 24 NT 
636SB011 5 NT 
636SB014 3.1 ND 

4.4+-DDD 

10.6.44 
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Table 10.6.5 
Zone G 

SWMU 8 and AOC 636 
Analyles Deteded in Surface and Subsurface Soil 

Soil to 
Residential Grauodwater 

Surface RBC' Surface Subsurface SSL* Subsurface 
Parameters Location Cone. (THQ=O.l) Background Cone. (DAF= 20) Backpound 

4 4' DDD S08B01 45 2700 N A N T  LMOO N A 
SO8BW 8 4 N T  
SO8Bl4 38 N T  
S08B16 24 NT 
SO8817 7 8 NT 
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Table 10.6.5 
Zone G 

SWMU S and AOC 636 
Analyles Detected in Surface and Subsurface Soil 

Parameters Location 
Surface 
Conc. 

Residential 
RBC* 

(THQ =OA) 
Surface 

Background 
Subsurface 

Conc. 

Soil to 
Groundwater 

SSL• 
(DAP= 20) 

Subsurface 
Background 

4,4' -DDT S08B06 6.6 1900 NA NT 32000 NA 
S08B19 29 200 
S08B31 25 ND 

0085B003 6.3 NT 
636SB002 16 ND 
636SB003 3.8 ND 
6365B004 ND 34 
636SB006 8.7 NT 
636SB007 15 NT 
636SB008 38 NT 
636513011 8.7 NT 

alpha-Chlordane S08B03 ND 1800 NA 240 10000 NA 
SO8B09 11 NT 
S08B12 2.8 21 
808B16 7.3 NT 
S08B17 7.3 NT 
808B24 ND 4.2 
S08B31 11 ND 

636SB002 3.2 ND 
636SB005 3.8 ND 
636SB006 3.4 NT 
636SB007 2.2 NT 
636SB008 3.1 NT 
63659009 6.3 ND 
63659011 4.2 NT 
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Table 10.6.5 
Zone G 

SWMU 8 and AOC 636 
Analytes Detected in Surface and Subsurface Sail 

sor to 
Residential Groundwater 

Surface RBC* Surface Subsurface SSL* Subsurface 
Parameters Location Conc. (THQ=O.l) Background Conc. (DAF=20) Background 
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Table 10.6.5 
Zone G 

SWMU 8 and AOC 636 
Analytes Detected in Surface and Subsurface Soil 

Parameters Location 
Surface 

Conc. 

Residential 
RBC• 

(THQ=0.1) 
Surface 

Background 
Subsurface 

Conc. 

Soil to 
Ground water 

SSL• 
(DAF=20) 

Subsurface 
Background 

gamma-Chlordane SO8B01 3.7 1800 NA NT 10000 NA 
S08B03 3 ND 
808806 4.4 NT 
S08B07 2.8 NT 
508808 4.5 NT 
508809 51 NT 
S08B12 4.4 ND 
508816 22 NT 
SO8B17 33 NT 
S08B19 5.1 8.4 
S08B22 ND 34 
S08B24 ND 19 
S08B26 ND 8 
508827 ND 2.8 
S08B28 ND 14 
508831 95.5 ND 

008SB003 9.2 NT 
636SB001 5.4 NT 
636SB002 11.8 ND 
636SB003 2.1 ND 
636SB004 3.6 24 
63658005 20 ND 
636SB006 4.6 NT 
63658007 11 NT 
636SB008 19 NT 
636SB009 51 ND 
636SB011 5.3 NT 
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Table 10.6.5 
Zone G 

SWMU 8 and AOC 636 
Analytes Deteded in Surface and Subsurface Sail 

Soil to 
Residential Groundwater 

Surface RBC* Surface Subsurface SSL* Subrurbce 
Parameters Loeation Cone. (THQ=O.I) Background Cone. (DAF=20) Background 

gamma-Chlordane SOBBOI 3.7 1800 N A NT 1WW N A 
SO8803 3 ND 
S08B06 4.4 NT 
S08BO7 2.8 NT 
SO8808 4.5 NT 
S08BW 51 NT 
SO8B12 4.4 ND 
SO8B16 22 NT 
SO8B17 33 NT 
S08B19 5.1 8.4 
SO8822 ND 34 
S08B24 ND 19 
SO8826 ND 8 
SO8827 ND 2.8 
SO8B28 ND 14 
SO8B31 95.5 ND 

008SB003 9.2 NT 
636SB001 5.4 NT 
636SB002 11.8 ND 
636SB003 2.1 ND 
636SB004 3.6 24 
636SB005 20 ND 
636S8006 4.6 NT 
636S8007 11 NT 
636SB008 19 NT 
636SBW 51 ND 
636SBOll 5.3 NT 
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Table 10.6.5 
Zone G 

SWMU 8 and AOC 636 
Analytes Detected in Surface and Subsurface Soil 

Parameters Location 
Surface 
Conc. 

Residential 
RBC* 

(THQ=0.1) 
Surface 

Background 
Subsurface 

Conc. 

Soil to 
Groundwater 

SSL* 
(DAF=20) 

Subsurface 
Background 

Aroclor-1260 SO8B08 77 320 NA NT 1000 NA 
S08B12 ND 570 

636SB004 ND 410 
636SB005 320 ND 
636SB007 350 NT 
636SB008 920 NT 
636SB009 69 ND 
636SB010 12 NT 
636SB011 36 NT 
636SB012 8.5 NT 
636SB013 28 ND 

Explosives/Propellants (j.ig/kg) 

Hydrazine 008SB001 274 210 NA NT 0.088 NA 
008SB002 88.4 NT 
008SB003 76.4 NT 
636SB002 19.1 67 
636SB003 19.3 ND 
636SB004 ND 13.9 
636SB005 ND 19.1 
636SB006 12.8 NT 
636SB008 14.4 NT 

Dioxins (ng/kg) 

Dioxin (2,3,7,8-TCDD TEQs)I  636SB002 3.8765 1000 NA NT 1900 NA 
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Table 10.6.5 
Zone G 

SWMU 8 and AOC 636 
AnalJZes Detected in Surface and Subsurface Soil 

Soil to 
Residential Groundwater 

Surface RBC* Surface Subsurface SSL* Subsurface 
Parameters Location Cane. (THQ=O.l) Baeltground Cone. (DAF=20) Background 

Aroclor-I260 SO8B08 77 320 N A N T  ID00 N A 
S08B12 ND 570 
636SBW4 N D  410 
636SBW5 320 N D  
636SB007 350 NT  
636SBW8 920 N T  
636SB009 69 ND 
636SB010 12 N T  
636SB011 36 N T  
636SB012 8 5 N T  
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Table 10.6.5 
Zone G 

SWMU 8 and AOC 636 
Analytes Detected in Surface and Subsurface Soil 

Parameters Location 
Surface 

Conc. 

Residential 
RBC* 

(THQ=0.1) 
Surface 

Background 
Subsurface 

Conc. 

Soil to 
Groundwater 

SSL• 
(DAF=20) 

Subsurface 
Background 

inorganics (mg/kg) 

Aluminium (A!) SO8B01 1700 7800.0 18700 NA 1000000 23600 
S08B02 4500 5600 
S08B03 3650 8700 
S08B04 2700 NT 
S08B05 4000 NT 
S08B06 2500 NT 
S08B07 3900 NT 
S08B08 4400 NT 
SO8 B09 5100 NT 
SO8B10 2600 NT 
SO8B11 6705 9400 
S08B12 2200 4700 
S08B13 8100 NT 
S08B14 1300 NT 
S08B15 2400 NT 
S08B16 1900 NT 
SO8B17 3625 NT 
S08B18 2200 NT 
S08B19 3100 3700 
S08B20 2000 9900 
S08B21 3900 7700 
S08B22 2800 3400 
S08B21 4200 17000 
S08B24 1300 3600 
S08B25 1130 3200 
S08826 12000 3900 
S08B27 860 820 

10.6.48 

Zone G RCRA Facility Investigation Report 
NAVBASE Charleston 

Section 10 -Site Soecific Evaluations 

Table 10.6.5 
Zone G 

SWMU 8 and AOC 636 
Analyies Detected in Surface and Subsurface Soil 

Sod to 
Resldentlsl Groundwater 

Surface RBC* Surface Subsurface SSL* Subsurface 
Parameters Loeation Cone. mlQ=O.l)  Background Conc. (DAF=20) Background 

lnorgalucs (mglkgl 

Aium~n~um (All SO8BOI 1700 7800 0 18700 N A IOOOOOO 23600 
SO8802 4500 5600 
SO8B03 3650 8700 
SO8BW 2700 NT 
SO8B05 4WO NT 
S08B06 2500 NT 
S08B07 3900 NT 
SORB08 44W NT 
S08B09 5100 NT 
SORB10 2600 NT 
SO8BLL 6705 94M) 
S08B12 2200 4700 
S08B 13 8100 NT 
S08B14 1300 NT 
S08B15 2400 NT 
S08B16 1900 NT 
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Revision: 0 

Table 10.6.5 
Zone G 

SWMU S and AOC 636 
Analytes Detected in Surface and Subsurface Soil 

Parameters Location 
Surface 
Conc. 

Residential 
RBC* 

(THQ=0.1) 
Surface 

Background 
Subsurface 

Conc. 

Soil to 
Groundwater 

SSL* 
(DAF=20) 

Subsurface 
Background 

Aluminum (Al) (continued) S08B28 600 7800.0 18700 5900 1000000 23600 
S08B29 640 NT 
S08B30 710 3175 
508B31 4605 14000 

008SB001 3970 NT 
008SB002 5230 NT 
008S8003 5440 NT 
636SB001 5900 NT 
636SB002 6435 8110 
636513003 12100 12300 
636SB004 2690 10100 
636SB005 2200 11700 
636SB006 3950 NT 
636SB007 7450 NT 
636SB008 10100 NT 
63658009 5360 36500 
636S8010 6770 NT 
6365B011 3890 NT 
636SB012 1840 NT 
636SB013 9510 12800 
63658014 8330 16600 

10.6.49 
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Table 10.6.5 
Zone G 

SWMU 8 and AOC 636 
Analytes Detected in Surface and Subsurface Sail 

Soil to 
Residential Groundwater 

Surface RBC* Surface Subsurface SSL* Subsurface 
Parameters Location Cone. (THQ=O.l) Background Cone. (DAF=20) Bockground 

Aluminum (Al) (caamued) S08B28 600 7800 0 18700 5900 1- 23600 
S08B29 610 NT 
SO8830 710 3175 
S08B3 I 4605 140M) 

008SBWI 3970 NT 
008SB002 5230 NT 
008SB003 5440 NT 
636SB001 5900 NT 
636SB002 6435 8110 
636SB003 12100 12300 
636SBW 2690 lo100 
636SB005 2200 117M 
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Table 10.6.5 
Zone G 

SWMU 8 and AOC 636 
Anaiytes Detected in Surface and Subsurface Soil 

Soil to 
Residential 	 Groundwater 

	

Surface 	 RBC* 	 Surface 	Subsurface 	 SSL* 	 Subsurface 
Parameters 	 Location 	 Conc. 	(THQ =0.1) 	Background 	Conc. 	 (DAF=20) 	 Background 

Antimony (5b) 

	

S08B03 	 ND 	 3.1 	 2.89 	 32 	 5 	 NL 

	

SO8B11 	 7.4 	 ND 

	

S08B14 	 7.6 	 NT 

	

S08B22 	 ND 	 23 

	

S08B24 	 ND 	 21 

	

S08B31 	 ND 	 7.6 
636SB009 	 6.4 	 ND 
636SB0I 0 	 0.66 	 NT 

	

636SB011 	 1.5 	 NT 
636513013 	 ND 	 0.65 

10.6.50 

Zone G RCRA Faciliry Invesrigarion Repon 
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Table 10.6.5 
Zone G 

SWMU 8 and AOC 636 
Analyles Deteded in Surface and Subsurface Soil 

Residential 
Sail to 

Groundwater 
Surface RBC* Surface Subsurface SSL* Subsurface 

Parameters h a t i o n  Cone. (THQ=O.l) Back$round Cone. (DAF=20) Bacltground 

Antimony (Sb) S08B03 ND 3.1 2.89 32 5 NL 
S08Bl l 7.4 ND 
S08B14 7.6 NT 
S08BZ2 ND 23 
S08BZ4 ND 21 
S08B31 ND 7.6 

636SB009 6.4 ND 
636SBOIO 0.66 NT 
636SB011 1.5 NT 
636SB013 ND 0.65 



Zone G RCRA Facility Investigation Report 
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Table 10.6.5 
Zone G 

SWMU 8 and AOC 636 
Analytes Detected in Surface and Subsurface Soil 

Parameters Location 
Surface 

Conc. 

Residential 
RBC* 

(THQ = 0.1) 
Surface 

Background 
Subsurface 

Conc. 

Soil to 
Groundwater 

ssu,  
(DAF=20) 

Subsurface 
Background 

Arsenic (As) S08B01 10 0.43 17.24  NT 29 15.54  
S08B02 20 8 
S08B03 2.95 21 
S08B04 5.6 NT 
SO8B05 1.6 NT 
SO8B06 5 NT 
S08B07 1.9 NT 
S08B08 6.9 NT 
SO8B09 5.9 NT 
SO8B10 3.1 NT 
SO8B11 9.3 9.6 
SO8B12 2.2 2.2 
SO8B13 8.6 NT 
SO8B14 6.2 NT 
SO8B1.5 2.2 NT 
S08B16 3.5 NT 
SO8B17 7.05 NT 
S08B18 3.8 NT 
S08B19 5.9 5.7 
S08B20 8.4 12 
S081121 3.6 ND 
S08B22 2.6 6.6 
S081123 ND 12 
S08B24 150 7,9 
SO8B25 7.9 ND 
S08B26 7.6 2.8 
S08B27 4 3 
SO8B28 3.8 6.5 
S08B29 2.1 NT 
S08B30 3 1.45 

10.6.51 

Zone G RCRA Facility Investigation Report 
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Table 10.6.5 
Zone G 

SWMU 8 and AOC 636 
Analytes Detected in Surface and Subsurface Soil 

SOU to 
Residential Groundwater 

Surface RBC* Surface Subsurface SSL* Subsurface 
Parameters Laeation Canc. (THQ=O.l) Background Cone. 

Arsenic (As) 
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Table 10.6.5 
Zone G 

SWMU 8 and AOC 636 
Analytes Detected in Surface and Subsurface Soil 

Parameters Location 
Surface 
Conc. 

Residential 
RBC* 

(THQ= 0.1) 
Surface 

Background 
Subsurface 

Conc. 

Soil to 
Groundwater 

SSL* 
(DAF=20) 

Subsurface 
Background 

Arsenic (As) (continued) 5081331 8.85 0.43 17.22  7.6 29 15.5' 
008513001 12.7 NT 
008513002 1.5 NT 
008513003 6.7 NT 
6365E1001 7.1 NT 
63659002 7.05 5.1 
636513003 11.4 13.5 
6365E1004 2.7 9.2 
636513005 22.8 12.3 
636513006 2.3 NT 
636513007 5.1 NT 
63659008 6.7 NT 
63659009 5.5 18.4 
63659010 22.4 NT 
636513011 4.7 NT 
636513012 2.1 NT 
63659013 17.2 13.2 
63659014 1.2 8.4 

10.6.52 
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Section 10 -Site Specific Evaluations 
Revision: 0 

Table 10.6.5 
Zone G 

SWMU 8 and AOC 636 
Analytes Detected in Surface and Subsurface Soil 

Soil to 
Residential 

Surface RBC* Surface Subsurface SSL* Subsurface 
Parameters Location Canc. (THQ=O.l) Background Conc. (DAF=20) Background 

Arsemc (As) (continued) SO8831 8.85 
W8SB001 12.7 
008SB002 1.5 
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Table 10.6.5 
Zone G 

SWMU 8 and AOC 636 
Analytes Detected in Surface and Subsurface Soil 

Parameters Location 
Surface 

Conc. 

Residential 
RBC* 

(THQ =41.1) 
Surface 

Background 
Subsurface 

Conc. 

Soil to 
Groundwater 

SSL* 
(DAF=20) 

Subsurface 
Background 

Barium (Ba) SO8B01 29 550.0 109 NT 1600 64.5 
S08B02 63 27 
S081303 11.15 500 
S08B04 15 NT 
S08B05 7.6 NT 
SO8B06 52 NT 
S08B07 9.1 NT 
SO8B48 28 NT 
S081309 28 NT 
SO8B10 14 NT 
508E111 58.1 93 
S08B12 14 69 
SO8B13 28 NT 
508814 36 NT 
SO8B15 13 NT 
SO8B16 13 NT 
S08B17 50.6 NT 
SO8B18 34 NT 
S08B19 45 13 
S08B20 42 40 
S08B21 12 35 
5081322 15 100 
S08B23 3.7 39 
S08B24 120 77 
S08B25 7.0 4.8 
S08B26 20 12 
508827 	 4.8 	 5.6 
S08B28 	 4.3 	 62 

10.6.53 
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Table 10.6.5 
Zone G 

s!\nlu 8 and AOC 636 
Anslpes lktrrted in Surface and Subsurface Soil 

Sail to 
Residenlial Groundwater 

Surface RBC* Surface Subsurface SSL* Subsurface Parameters Loeation Cone. (THQ=O.l) Background Cone. (DAF=20) Background 
Barium (Ba) SO8BOl 29 550.0 109 NT 1600 M 5  S08B02 63 27 

SORB03 11.15 500 
SORB04 15 NT 
SORB05 7.6 NT 
SORB06 52 NT 
S08B07 9.1 NT 
SO8508 28 NT 
SORB09 28 NT 
S08B10 14 NT 
SO8Bl l 58.1 93 
S08BI2 14 69 
SORB13 28 NT 
SORB14 36 NT 
SORB15 13 NT 
SORB16 13 NT 
S08B17 50.6 NT 
S08B18 34 NT 
SORB19 45 13 
S08B20 42 40 
S08B21 12 35 
SORB22 15 100 
SORB23 3.7 39 
S08B24 120 77 
SORB25 7.0 4.8 
SORB26 20 I2 
SORB27 4.8 5.6 
SORB28 4.3 62 
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Table 10.63 
Zone G 

SWMU 8 and AOC 636 
Analytes Detected in Surface and Subsurface Soil 

Parameters Location 
Surface 
Conc. 

Residential 
RBC* 

(THQ =0.1) 
Surface 

Background 
Subsurface 

Conc. 

Soil to 
Groundwater 

SSL* 
(DAF=20) 

Subsurface 
Background 

Barium (Ba) (continued) S08B29 5 550.0 109 NT 1600 64.5 
S08B30 5 7.1 
S08B31 67.1 40 

008SB001 16.2 NT 
008SB002 7.9 NT 
008SB003 24.5 NT 
636SB001 35.7 NT 
636SB002 48.1 25.7 
636SB003 26.3 35.8 
636SB004 10.4 37.6 
636S11005 52.4 29.4 
636SB006 10.9 NT 
636813007 99.1 NT 
636SB008 48.0 NT 
636SB009 39.0 43.6 
636SB010 43.7 NT 
636SB011 28.8 NT 
636SB012 11.9 NT 
63658013 34.3 40.7 
636SB014 7.1 72.2 

10.6.54 
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Table 10.6.5 
Zone G 

SWMU 8 and AOC 636 
Analytes Detected in Surface and Subsurface Soil 

Residential 
Soil to 

Groundwater 
Surface RBC* Surface Subsurface SSL* Subsurface 

Parvnelers Location Conc. (THQ=O.l) Background Cone. (DAF=20) Background 

Barium (Ba) (continued) S08B29 
S08B30 
S08B31 
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Table 10.6.5 
Zone C 

SWMU 8 and AOC 636 
Analytes Detected in Surface and Subsurface Soil 

Parameters Location 
Surface 
Conc. 

Residential 
RBC• 

(THQ=0.1) 
Surface 

Background 
Subsurface 

Conc, 

Soil to 
Groundwater 

SSL• 
(DAV=20) 

Subsurface 
Background 

Beryllium (Be) 508B11 ND 0.15 1.20 1.0 63 1.63 
S08B22 ND 0.6 
S08B23 ND 1.2 
S08B24 0.69 ND 

0085E1001 0.23 ND 
0080002 0.13 ND 
008SB003 0.35 ND 
636513001 0.38 ND 
636SB002 0.41 0.28 
636SB003 0.66 0.71 
63658004 0.25 0.57 
636SB005 0.51 0.82 
636SB006 0.18 NT 
636SB007 0.35 NT 
636SB008 0.48 NT 
63658009 I.0 1.6 
636SB010 0.53 NT 
636513011 0.22 NT 
636SB012 0.18 NT 
636S13013 0.85 0.91 
63658014 0.14 0.77 
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Table 10.6.5 
Zone G 

SWMU 8 and AOC 636 
AnalyIes Deteded in Surface and Subsurface Sail 

sail to 
Residential Groundwater 

Surface RBC* Surface SSL* Subsurface Subsurface 
Parameters Location Cone. (THQ=O.l) Background Conc. (DAF=20) 

Beryll~urn (Be) S08Bll ND 0 IS 1 20 1 0  63 1 63 
SO8822 ND 0 6 



Zone G RCRA Facility Investigation Report 
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Revision: 0 

Table 10.6.5 
Zone G 

SWMU 8 and AOC 636 
Analytes Detected in Surface and Subsurface Soil 

Parameters Location 
Surface 

Conc. 

Residential 
RBC• 

(THQ=0.1) 
Surface 

Background 
Subsurface 

Conc. 

Soil to 
Groundwater 

SSL• 
(DAF =20) 

Subsurface 
Background 

Cadmium (Cd) S08B03 ND 3.9 1.07 5.9 8 0.48 
S08B08 0.7 NT 
S08B11 1.85 ND 
SO8B12 0.63 2.0 
SO8B14 1.1 NT 
SO8B17 0.77 NT 
SO8B19 0.59 ND 
S08B20 ND 1.6 
S08B21 ND 1.0 
S08B22 ND 1.2 
S08B23 ND 2.0 
S08B24 ND 1.2 
S08B29 0.6 NT 

008SB003 0.21 NT 
636SB001 0.56 NT 
636SB002 0.33 ND 
636SB003 0.20 0.29 
636SB004 0.26 0.39 
636SB005 0.12 0.67 
636SB006 0.22 NT 
636SB007 0.41 NT 
636SB008 0.41 NT 
636SB009 0.49 0.46 
636SB010 0.24 NT 
636SB011 0.32 NT 
636SB012 0.37 NT 
636SB013 0.11 0.1 
636SB014 ND 0.19 

10.6.56 
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Table 10.6.5 
Zone G 

SWMU 8 and AOC 636 
Aualyles Detected in Surface and Subsurface Soid 

Soil to 
Residential Groundwater 

Surface RBC* Surface Subsurface SSL* Subsurface 
Parameters Location Conc. ( n i Q = O . l )  Background Cone. (DAF =20) Background 

Cadmium (Cd) SORB03 ND 3.9 1.07 5.9 8 0.48 
SORB08 0.7 NT 
SORB1 l 1.85 ND 
SORB12 0.63 2.0 
SORB14 1 . 1  NT 
SORB17 0.77 NT 
SORB19 0.59 ND 
SORB20 ND 1.6 
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Table 10.6.5 
Zone G 

SWMU 8 and AOC 636 
Analytes Detected in Surface and Subsurface Soil 

Parameters Location 
Surface 
Conc. 

Residential 
RBC* 

(THQ =0.1) 
Surface 

Background 
Subsurface 

Conc. 

Soil to 
Groundwater 

SSL* 
(DAF =20) 

Subsurface 
Background 

Calcium (Ca) 808901 11000 NL NL NT NL NL 
S08B02 11000 170000 
S08B03 23500 11000 
808904 190000 NT 
808905 10000 NT 
508906 88000 NT 
808907 7500 NT 
808908 19000 NT 
508909 18000 NT 
508910 43000 NT 
508911 9950 5000 
5081312 210000 74000 
S08B13 58000 NT 
5081314 38000 NT 
SO8B15 140000 NT 
S08016 65000 NT 
S08B17 43850 NT 
5081318 160000 NT 
S08B19 57000 39000 
508920 79000 45000 
S08B21 8800 43000 
S08B22 56000 47000 
5081323 5800 16000 
S08B24 50000 20000 
S08B25 257500 8700 
808926 41000 24000 
S08B27 330000 18000 
S08928 320000 81000 
S08B29 330000 NT 
808930 330000 35450 

10.6.57 
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Table 10.6.5 
Zone G 

SWMU 8 and AOC 636 
Analytes Detected in Surhce and Subsurface Soil 

Residential 
Soil to 

Groundwater 
Surface RBC* Surface Subsurface SSL* Subsurface 

Parameters Loentian Conc. (THQ=O.l) Background Conc. (DAF =2O) Background 

Calcium (Ca) 
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Table 10.6.5 
Zone G 

SWMU 8 and AOC 636 
Analytes Detected in Surface and Subsurface Soil 

Parameters Location 
Surface 
Conc. 

Residential 
RBC* 

(THQ =0.1) 
Surface 

Background 
Subsurface 

Conc. 

Soil to 
Groundwater 

SM.," 
(DAF =20) 

Subsurface 
Background 

Calcium (Ca) (continued) 50893101 98500 NL NI 55000 NI NL 
008513001 4760 NT 
008513002 6270 NT 
008S9003 9470 NT 
636513001 39400 NT 
636513002 23900 1660 
63659003 35900 32000 
636513004 156000 25300 
63659005 7920 51300 
63659006 34300 NT 
636513007 10000 NT 
636513008 26500 NT 
63659009 15700 14700 
63659010 54400 NT 
63659011 50700 NT 
63659012 236000 NT 
63659013 18400 18400 
63659014 4090 9890 

10.6.58 

Zone G RCRA Facilitv Investi~ation R e ~ o n  
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Table 10.6.5 
Zone G 

SWMU 8 and AOC 636 
Analyles Ikteeted in Surface and Subsurface Sail 

Soil to 
Residential Groundwater 

Surface RBC* Surface Subsurface SSL* Subsurface 
Parameters Loeation Canc. (THQ=O.l) Background Conc. (DAF=20) Background 

Calcium (Ca) (continued) S08B3101 98500 
008SB001 4764 
008SB002 6270 
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Table 10.6.5 
Zone G 

SWAM 8 and AOC 636 
Analytes Detected in Surface and Subsurface Soil 

Parameters Location 
Surface 

Conc. 

Residential 
FtBC° 

(THQ=0.1) 
Surface 

Background 
Subsurface 

Conc. 

Soil to 
Groundwater 

SSL* 
(DAF =20) 

Subsurface 
Background 

Chromium (Cr) 508B01 21 39 VI 42.8 NT 1000000 43.48  
508802 6.5 7800 HI 34 
S081103 6.1 103 
S08B04 6.6 NT 
508805 8 NT 
5081106 7.8 NT 
5081107 6.5 NT 
508808 20 NT 
S08809 17 NT 
5081110 8.2 NT 
508811 40.9 23 
5081312 18 22 
5081113 27 NT 
508814 37 NT 
5081315 11 NT 
508817 52 NT 
5081118 48 NT 
5081119 25 14 
508E20 4.2 33 
S081121 4.5 35 
508822 3.7 26 
508E23 4.5 49 
5081124 5.4 32 
508825 6.25 5.1 
5081126 24 9.9 
S081127 11 5.1 
508828 5.6 60 
S081329 4.1 NT 
5081130 5 5.75 
508E31 103 29 
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Table 10.6.5 
Zone G 

SWMU 8 and AOC 636 
Analyles Detected in Surhee and Subsurface Soil 

Sail to 
Residential Groundwater 

Surface RBC* Surface Subsurface SSL* Subsurface 
Parameters Location Cone. (THQ=O.l) Background Crmc. (DAP=20) Background 

Chromium (Cr) S08BOI 21 39 VI 42.8 NT 10000M) 43.4. 
S08B02 6.5 78W 111 34 
S08B03 6.1 103 
SO8604 6.6 NT 
S08B05 8 NT 
S08BM 7.8 NT 
SO8B07 6.5 NT 
SO8808 20 NT 
S08B09 17 NT 



Zone G RCRA Facility Investigation Report 
NAVBASE Charleston 

Section 10 — Site Specific Evaluations 
Revision: 0 

Table 10.6.5 
Zone G 

SWMU 8 and AOC 636 
Analytes Detected in Surface and Subsurface Soil 

Parameters Location 
Surface 
Conc. 

Residential 
RBC• 

(T110=0.1) 
Surface 

Background 
Subsurface 

Conc. 

Soil to 
Groundwater 

SSL° 
(DAF=20) 

Subsurface 
Background 

Chromium (Cr) (continued) 008513001 4.9 39 VI 42.8 NT 1000000 43.4' 
008SB002 5.8 7800 III NT 
008SB003 113 NT 
636SB001 19.2 NT 
63658002 13.25 12.4 
63658003 24.2 24.1 
63658004 5.8 23.1 
63658005 4.6 36.4 
63658006 6.5 NT 
63658007 13.8 NT 
636SB008 26.0 NT 
636SB009 64.2 54.4 
63658010 15.9 NT 
63658011 8.6 NT 
63658012 5.0 NT 
63658013 19.2 27.0 
636SB014 7.3 25.4 
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Table 10.6.5 
Zone G 

SWMU 8 and AOC 636 
Analjles Detected in Surhee and Subsurface Sail 

Soil to 
Residential Groundwater 

Surface RBC* Surface Subsurface SSL* Subsurface 
Parameters Location Canc. (THQ=O.l) Background Cone. (DAF=20) Background 

Chromium (Cr) (continued) W8SBWI 4.9 39 VI 42.8 NT IMXXXX) 43.4s 
008SB002 5.8 7800 111 NT 
008SBW3 12.3 NT 
636SB001 19.2 NT 
636SB002 13.25 12.4 
636SB003 24.2 24.1 
636SB004 5.8 23.1 
636S8005 4.6 36.4 
636SB006 6.5 NT 
636SB007 13.8 NT 
636SBW 26.0 NT 
636SBCQ9 64.2 54.4 
636SB010 15.9 NT 
636SBOl l 8.6 NT 
636SB012 5.0 NT 
636SB013 19.2 27.0 
63658014 7.3 25.4 
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Table 10.6.$ 
Zone G 

SWMU 8 and AOC 636 
Analytes Detected in Surface and Subsurface Soil 

Parameters Location 
Surface 
Conc. 

Residential 
RBC* 

(THQ= 0.1) 
Surface 

Background 
Subsurface 

Conc. 

Soil to 
Groundwater 

SSL* 
(DAF =20) 

Subsurface 
Background 

Cobalt (Co) 508801 7.3 470.0 6.60 NT 2000 8.14 
S08B02 1.4 1.5 
SO8B03 1.2 12 
S08B04 2.1 NT 
S08B06 1.4 NT 
S08B08 1.9 NT 
SO8B09 1.5 NT 
SO8B11 4.95 4.7 
SO8B12 3.4 3.5 
S08B13 3.2 NT 
S08B14 3.2 NT 
S08B15 2.2 NT 
SO8B17 2.9 NT 
S08B20 1. 9 3.9 
S08B21 ND 2.8 
S08B22 ND 7 
S08B23 1.2 7,9 
S08B24 3 3.5 
S08B25 2.35 ND 
S08B26 3.6 ND 
SO8B27 2.4 ND 
S08B28 2.3 3.6 
S08B29 2.7 NT 
S08B30 2.1 1.5 
S08B31 7.35 4.3 

10.6.61 

Zone G RCRA Facility Investigation Report 
NAVBASE Charleston 

Section 10 -Site Specific Evaluations 
Revision: 0 

Table 10.6.5 
Zone G 

SWMV 8 and AOC 636 
Analytes Detected in Surface and Subsurface Soil 

Soil to 
Residential Groundwater 

Surface RBC* Surface Subsurface SSL* Snbsurfaee 

Cobalt (Co) S08B01 7 3 470.0 6 60 NT 2 WO 8.14 
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Table 10.6.5 
Zone G 

SWMU 8 and AOC 636 
Analytes Detected in Surface and Subsurface Soil 

Parameters Location 
Surface 
Conc. 

Residential 
RBC• 

(THQ =0.1) 
Surface 

Background 
Subsurface 

Conc. 

Soil to 
Groundwater 

SSL• 
(DAF=20) 

Subsurface 
Background 

Cobalt (Co) (continued) 008SB002 0.55 470.0 6.60 NT 2000 8.14 
008SB003 2.20 NT 
636SB001 1.8 NT 
636SB002 9.95 1.9 
636SB003 3.1 3.2 
636SB004 14.0 2.7 
636SB005 3.0 2.9 
636SB006 0.95 NT 
636SB007 1.5 NT 
636SB008 5.7 NT 
636SB009 11.9 9.4 
636SB010 2.6 NT 
636SB011 1.6 NT 
636SB012 2.1 NT 
6365B013 9.6 4.2 
636SB014 0.96 4.2 
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Table 10.6.5 
Zone G 

SWMU 8 and AOC 636 
Analytes Detected in Surface and Subsurface Soil 

Soil to 
Residential Groundwater 

Surface RBC* Surface Subsurface SSL* Subsurface 
Psrnmeters Location 

Cobalt (Co) (continued) 008SBW2 0.55 470.0 6.60 NT 2WO 8.14 
008SBW3 2.20 NT 
636SBWl 1.8 NT 
636SBW2 9.95 1.9 
636SBW3 3.1 3.2 
636SBOW 14.0 2.7 
636SBW5 3.0 2.9 
636SBW6 0.95 NT 
636.58007 1.5 NT 
636.58008 5.7 NT 
636SBW 11.9 9.4 
636SBOIO 2.6 NT 
636.5801 1 1.6 NT 
636SBOIZ 2. I NT 
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Table 10.6.5 
Zone G 

SWMU $ and AOC 636 
Analytes Detected in Surface and Subsurface Soil 

Soil to 
Residential 	 Groundwater 

	

Surface 	 RBC* 	 Surface 	Subsurface 	 SSL• 	 Subsurface 
Parameters 	 Location 	Conc. 	(THQ= 0.1) 	Background 	Conc. 	 (DAF =20) 	 Background 

Copper (Cu) SO8B01 	 400 	 27000 	 260 	 NT 	 920 	 32.6 
S081302 	 11 	 ao 
S08B03 	 20.5 	 2700 
SO8B04 	 17 	 NT 
S08B05 	 7.9 	 NT 
S08B06 	 12 	 NT 
S08B07 	 4.7 	 NT 
S081308 	 120 	 NTT 
S08B09 	 96 	 NT 
SO8B10 	 33 	 NT 
SO8B11 	 159 	 84 
S081312 	 39 	 14000 
S08B13 	 250 	 NT 
S08B 14 	 150 	 NT 
SO8B15 	 37 	 NT 
S08B17 	 74.7 	 NT 
S08B20 	 9.1 	 27 
S08B21 	 ND 	 46 
S08B22 	 ND 	 400 
S08B23 	 ND 	 64 
S08B24 	 17 	 350 
S08825 	 9.3 	 ND 
S08B26 	 13 	 9.7 
S08B27 	 3.1 	 ND 
S08B28 	 3.5 	 71 
S08B29 	 4.4 	 ND 
S081330 	 6.6 	 3.2 
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Table 10.6.5 
Zone G 

SWMU 8 and AOC 636 
Analytes Deteded in Surface and Subsurface Soil 

Residential 
Soil to 

Groundwater 
Surface RBC* Surface Subsurface SSL* Subsurface 

Parametem Loeation Conc. (THQ=O.l) Bacltground Cone. (DAF=20) Background 
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Table 10.6.5 
Zone G 

SWMU 8 and AOC 636 
Anaiytes Detected in Surface and Subsurface Soil 

Parameters Location 
Surface 

Conc. 

Residential 
RBC* 

(THQ=0.1) 
Surface 

Background 
Subsurface 

Conc. 

Soil to 
Groundwater 

SSL* 
(DAF =20) 

Subsurface 
Background 

Copper (Cu) (continued) S08B31 81.55 27000 260 13 920 32.6 
008SB001 5.0 NT 
008SB002 6.5 NT 
008SB003 60.4 NT 
636SB001 1330 NT 
636SB002 19.5 2.4 
636SB003 18.0 30.6 
636SB004 15.3 109.0 
636SB005 12.8 134.0 
636SB006 45.7 NT 
6360037 515.0 NT 
636SB008 68.5 NT 
636SB009 235 33.7 
6360010 13.6 NT 
636SB011 60.4 NT 
636SB012 10.6 NT 
636SB013 160 15.6 
636SB014 0.76 26.6 

Cyanide (CN) 008SB003 0.3 160 0.38 NT 40 0.22 
636SB002 0.22 NT 
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Table 10.6.5 
Zone G 

SWMU 8 and AOC 636 
Analytes Deteeted in Surface and Subsurface Soil 

Soil to 
Residential Groundwater 

Surface RBC* Surface Subsurface SSL* Subsurface 
Parameters Loeation Cone. (THQ=O.l) Background Cone. (DAF= 20) Background 

Capper (Cu) (continued) SO8831 81.55 270M) 
008SB001 5.0 
008SBW2 6.5 

Cyamde (CN) WSSB003 0 3 I60 0 38 N T  40 0 22 
63638002 0 22 NT 
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Table 10.6.5 
Zone G 

SWMU 8 and AOC 636 
Analytes Detected in Surface and Subsurface Soil 

Parameters 	 Location 
Surface 
Conc. 

Residential 
RBC• 

(THQ=0.1) 
Surface 

Background 
Subsurface 

Conc. 

Soil to 
Groundwater 

SSL• 
(DAP = 20) 

Subsurface 
Background 

508B01 8600 2300 NL NT NL NL 
50811102 2200 53000 
508903 2900 78000 
508B04 3600 NT 
50811105 1700 NT 
808806 3800 NT 
508807 3400 NT 
508B08 7700 NT 
808809 7900 NT 
508810 2900 NT 
508811 26900 16000 
508B12 4100 15000 
508813 8800 NT 
508B14 5500 NT 
508B15 3500 NT 
508B16 4100 NT 
508B 1 7 6065 NT 
508B18 4200 NT 
508B19 5700 6100 
508B20 3300 76000 
508B21 2100 9400 
508B22 1600 11000 
508B23 1900 37000 
508B24 3400 7500 
508B25 3325 2300 
508926 14000 3000 
508B27 3800 3500 
508928 2900 6900 
508B29 2100 NT 
508930 2500 3365 

Iron (Fe) 

10.6.65 
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Table 10.6.5 
Zone G 

SWMU 8 and AOC 636 
Analytes Detected in Surface and Subsurface Soil 

Residential 
Soil to 

Groundwater 
Surface RBC* Surface Subsurface SSL' Subsurface 

Parameters Location Cone. (THQ=O.I) Background Cone. (DAF =20) Background 
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Table 10.6.5 
Zone G 

SWMU 8 and AOC 636 
Analvies Detected in Surface and Subsurface Soil 

Parameters Location 
Surface 
Conc. 

Residential 
BBC* 

(THQ =0.1) 
Surface 

Background 
Subsurface 

Conc. 

Soil to 
Groundwater 

SSL* 
(DAF=20) 

Subsurface 
Background 

Iron (Fe) (continued) S08B31 6730 2300.0 NL 15000 NL NL 
008SB001 1650 NT 
008SB002 2070 NT 
008SB003 6760 NT 
636SB001 7560 NT 
636SB002 7400 11300 
636SB003 14600 14700 
6365B004 3460 10800 
636SB005 4470 14100 
636SB006 2770 NT 
636SB007 8600 NT 
6365B008 10500 NT 
6365B009 12200 37500 
636SB010 6730 NT 
636513011 4900 NT 
636S13012 2450 NT 
636SB013 10200 16800 
636SB014 1790 14400 
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Table 10.6.5 
Zone G 

SWMU 8 and AOC 636 
Analytes Detected in Surface and Subsurface Soil 

Soil to 
Residential Groundwater 

Surface RBC* Surface Subsurface SSL* Subsurface 
Parameters Laeation Conc. (THQ=O.l) Background Cone. (DAF=20) Background 

Iron (Fe) (continued) S08B3 1 6730 23W.O NL 15000 NL NL 
W8SB001 1650 NT 
W8SB002 2070 NT 
008SB003 6760 NT 
636SB001 7560 NT 
636SB002 7400 11300 
636SB003 14600 14700 
636SBW4 3460 10800 
636SB005 4470 14100 
636S8006 2770 NT 
636SBW7 8600 NT 
636SBC08 10500 NT 
636SB009 12200 37500 
636SBOIO 6730 NT 
636SBOll 4900 NT 
636SBOLZ 2450 NT 
636SB013 10200 16800 
636SB014 1790 14400 
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Table 10.6.5 
Zone G 

SWMU 8 and AOC 636 
Analytes Detected in Surface and Subsurface Soil 

Soil to 
Residential 	 Groundwater 

	

Surface 	 RBC• 	 Surface 	Subsurface 	 SSL• 	 Subsurface 
Parameters 	 Location 	Conc. 	(THQ=0.1) 	Background 	Conc. 	 (DAF=20) 	 Background 

Lead (Pb) SO8B01 	 310 	 400.0 	 181 	 NT 	 400 	 66.3 
S08B02 	 Ii 	 9.8 
S08B03 	 8. k 5 	 1400 
S08B04 	 19 	 NT 
S08B05 	 19 	 NT 
SO8B06 	 41 	 NT 
S08B07 	 6.8 	 NT 
S08B08 	 76 	 NT 
S08B09 	 53 	 NT 
SO8B10 	 21 	 NT 
SO8B11 	 187 	 40 
S08B12 	 29 	 630 
S08B13 	 34 	 NT 
S08B14 	 230 	 NT 
S08B15 	 41 	 NT 
S08B16 	 340 	 NT 
S08B17 	 160 	 NT 
SO8B18 	 23 	 NT 
S08B19 	 180 	 120 
S08B20 	 6.3 	 47 
S08B21 	 6.1 	 37 
S08B22 	 2.3 	 390 
S08B23 	 29 	 38 
S08B24 	 11 	 310 
S08B25 	 11.4 	 3 
S08B26 	 56 	 19 
S08B27 	 15 	 2.4 
SO8B28 	 9.4 	 140 
SO8B29 	 4.4 	 NT 
S08B30 	 8.5 	 7.0 

10.6.67 
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Table 10.6.5 
Zone G 

SWMU 8 and AOC 636 
Analytes Detected in Surface and Subsurface Soil 

Sail to 
Residential Groundwater 

Surface RBC* Surface Subsurface SSL* Subsurface 
Parameters Location Conc. (THQ=O.l) Background Conc. (DAF =20) Background 

Lead (Pb) SO8BOI 310 4M)O 181 NT 4M) 66 3 
S08B02 I 1  9 8 
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Table 10.6.5 
Zone G 

SWMU 8 and AOC 636 
Analytes Detected in Surface and Subsurface Soil 

Parameters Location 
Surface 
Conc. 

Residential 
RBC• 

(THQ=0.1) 
Surface 

Background 
Subsurface 

Conc. 

Soil to 
Groundwater 

SSL* 
(DAF=20) 

Subsurface 
Background 

Lead (Pb) (continued) S08B31 95.1 400.0 181 20 400 66.3 
00838001 10.6 NT 
008SB002 6.6 NT 
008SB003 48.3 NT 
636SB001 102 NT 
636SB002 453.5 13.7 
636SB003 42.2 40.1 
636SB004 14.1 93.2 
636SB005 6.9 19.0 
636SB006 16.3 NT 
636SB007 97.1 NT 
636SB008 87.5 NT 
636513009 394 60.1 
63658010 51.8 NT 
636SB011 43.9 NT 
63658012 5.9 NT 
6365B013 66.2 42.1 
636513014 4.9 78.0 
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Table 10.6.5 
Zone G 

SWMU 8 and AOC 636 
Analytes Detected in Surface and Subsurface Soil 

Sail to 
Residential Groundwater 

Surface RBC* Surface Subsurface SSL* Subsurface 
Parameters Loealion Conc. ( n l Q = O . l )  Background Cone. (DAF=20) Background 

Lead (Pb) (continued) S08B31 95.1 400.0 181 20 400 66.3 
OO8SBOOl 10.6 NT 
008SB002 6.6 NT 
008SBW3 48.3 NT 
636SB001 102 NT 
636SB002 453.5 13.7 
636SB003 42.2 40.1 
636SB001 14.1 93.2 
636SB005 6.9 19.0 
63698006 16.3 NT 
636.78007 97.1 NT 
636SB008 87.5 NT 
636SBOW 394 60.1 
636SBOlO 51.8 NT 
636SBOll 43.9 NT 
636SB012 5.9 NT 
63638013 66.2 42.1 
636SB014 4.9 78.0 
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Table 10.6.5 
Zone G 

SWMU 8 and AOC 636 
Analytes Detected in Surface and Subsurface Soil 

Parameters Location 
Surface 
Conc. 

Residential 
RBC* 

(THQ=0.1) 
Surface 

Background 
Subsurface 

Conc. 

Soil to 
Groundwater 

SSL• 
(DAF=20) 

Subsurface 
Background 

Magnesium (Mg) SO8B01 420 NL NL NT NL NL 
S08B02 270 4400 
S08B03 405 3800 
S08B04 2000 NT 
SO8B05 260 NT 
S08B06 1200 NT 
508B07 440 NT 
S08B08 1400 NT 
SO8B09 1200 ND 
S08B10 550 NT 
508B11 1570 2800 
508B12 2300 1000 
S08B13 2200 NT 
SO8B14 610 NT 
S08B15 2600 NT 
SO8B16 800 NT 
S08B17 1890 NT 
SO8B18 3200 NT 
S08B19 1100 2200 
S08B20 990 2400 
S08B21 260 1900 
S08B22 670 1300 
S08B23 140 4700 
S08B24 620 1000 
508B25 2450 320 
SO8B26 2300 1000 
508B27 3200 420 
S08B28 3100 3100 
S08B29 3300 ND 
S08B30 3100 669.5 
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Table 10.6.5 
Zone G 

SWMU 8 and AOC 636 
AnalyIes DetecIed in Surface and Subsurface Soil 

Soil to 
Residential Groundwater 

Surface RBC* Surface Subsurface SSL* Subsurface 
Parameters Loeation Canc. (THQ=O.l) Background Cone. (DAF =20) Backg~ound 

Magnesium (Mg) 
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Table 10.6.5 
Zone G 

SWMU 8 and AOC 636 
Analytes Detected in Surface and Subsurface Soil 

Parameters Location 
Surface 
Conc. 

Residential 
RBC* 

(THQ =0.1) 
Surface 

Background 
Subsurface 

Conc. 

Soil to 
Groundwater 

SSL* 
(DAF=20) 

Subsurface 
Background 

Magnesium (Mg) (continued) S08B31 4100 NL NL 4500 NL NL 
008SB001 218 NT 
0080002 300 NT 
008SB003 774 NT 
636SB001 1700 NT 
636SB002 1073.5 522 
636SB003 2350 3090 
636SB004 1610 2010 
636SB005 250 3940 
636SB006 830 NT 
636SB007 1070 NT 
636SB008 1990 NT 
636SB009 1330 7770 
636SB010 1530 NT 
636SB011 702 NT 
636SB012 2550 NT 
636SB013 1370 2980 
636SB014 262 2860 
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Table 10.6.5 
Zone G 

SWMU 8 and AOC 636 
Analytes Detected in Surface and Subsurface Soil 

Soil to 
Residential Groundwater 

Surface RBC* Surface S L *  Subsurface Subsurface 
Parameters Loeation Canc. (THQ=O.I) Background Cone. (DAF=20) Background 

Magnesium (Mg) (continued) S08B31 4100 
OXSBMI 218 
MXSB002 300 
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Table 10.6.5 
Zone G 

SWMU 8 and AOC 636 
Analytes Detected in Surface and Subsurface Soil 

Parameters Location 
Surface 

Conc. 

Residential 
RBC* 

(THQ=0.1) 
Surface 

Background 
Subsurface 

Conc. 

Soil to 
Groundwater 

SSI," 
(DAF =20} 

Subsurface 
Background 

Manganese (Mn) S08901 41 180.0 325 NT 1100 291 
S08902 13 81 
S081303 25.5 520 
S08904 90 NT 
S08B05 22 NT 
S081306 79 NT 
S08907 24 NT 
S08B08 78 NT 
S081309 50 NT 
S08910 29 NT 
SO8B11 282 130 
S081312 150 90 
S08913 130 NT 
SO8B14 54 NT 
S081315 150 NT 
S08916 52 NT 
S081317 53.3 NT 
S08918 110 NT 
SO8B19 82 140 
S081320 69 210 
S08921 13 120 
S08B22 36 100 
SO81323 5.7 1600 
S08B24 33 72 
S08B25 133 18 
S08B26 270 42 
S08B27 180 69 
S08928 160 80 
S081329 270 NT 
S08B30 170 30.4 
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Table 10.6.5 
Zone G 

SWMU 8 and AOC 636 
Analytes Detected in Surface and Subsurface Soil 

Sail to 
Residential Groundwater 

Surface RBC* Surface Subsurface SSL* Subsurface 
Parameters Lacation Cone. (THQ=O.l) Background Conc. (DAF=tO) Background 

Manganese (Mn) 
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Table 10.6.5 
Zone G 

SWMU 8 and AOC 636 
Analytes Detected in Surface and Subsurface Soil 

Parameters Location 
Surface 

Conc. 

Residential 
RBC• 

(THQ=0.1) 
Surface 

Background 
Subsurface 

Conc. 

Soil to 
Groundwater 

SSL* 
(DAF=20) 

Subsurface 
Background 

Manganese (Mn) (continued) S08B31 113 180.0 325 140 1100 291 
008SB001 16.0 NT 
008SB002 19.5 NT 
00858003 113 NT 
636S13031 86.8 NT 
636S13032 60.95 23.0 
636SB003 253 186 
636SB004 86.4 107 
636S13035 21.8 425 
636SB006 40.8 NT 
636SB007 71.4 NT 
636SB008 82.5 NT 
636SB009 106 706 
636SB010 80.7 NT 
636SB011 75.9 NT 
636SB012 154 NT 
636811013 37.3 229 
636SB014 7.2 244 
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Table 10.6.5 
Zone G 

SWMU 8 and AOC 636 
Analytes Detected in Surface and Subsurface Soil 

Parameters Location 
Surface 

Conc. 

Residential 
RBC• 

(THQ=0.1) 
Surface 

Background 
Subsurface 

Conc. 

Soil to 
Groundwater 

SSL• 
(DAF =20) 

Subsurface 
Background 

Mercury (Hg) SO8B01 0.63 2.3 L03 NT 2.1 0.31 
S08B02 0.03 0.067 
S08B03 0.075 6.9 
S08B04 0.023 NT 
S08B05 0.044 NT 
S08B06 0.065 NT 
S08B07 0.042 NT 
S08B08 0.62 NT 
S08B09 0.2 NT 
SO8B10 0.086 NT 
SO8B11 0.63 0.12 
S08B12 0.021 5.1 
SO8B13 0.13 NT 
SO8B14 0.19 NT 
S08B15 0.11 NT 
SO8B16 0.033 NT 
SO8B17 0.14 NT 
SO8B18 0.027 NT 
S08B19 0.037 0.056 
S08B20 0.014 0.15 
5081321 0.027 0.073 
S08B22 0.018 0.25 
S08B23 0.017 0.15 
S081324 0.012 2.1 
S08B25 0.03 ND 
S08B26 0.074 0.058 
S08B28 ND 0.13 
S08B30 0.012 0.435 
S08B31 0.15 0.058 
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Table 10.6.5 
Zone G 

SWMU 8 and AOC 636 
Analytes Detected in Surface and Subsurface Sail 

Sail to 
Residential Groundwater 

Surface RBC* Surface Subsurface SSL* Subsurface 
Parameters Loeation Cane. (THQ=O.I) Background Conc. (DAF=20) Background 

Mercury (Hg) S08BOI 0.63 2.3 1.03 NT 2.1 0.31 
S08B02 0.03 0.067 
S08B03 0.075 6.9 
SO8904 0.023 NT 
S08B05 0.044 NT 
SO8906 0.065 NT 
SO8807 0042 NT 
S08B08 0.62 NT 
S08B09 0.2 NT 
S08BIO 0.086 NT 
S08Bl I 0.63 0.12 
S08B 12 0.021 5.1 
S08B 13 0 1 3  NT 
S08B14 0.19 NT 
S08B15 0.11 NT 
S08B16 0.033 NT 
S08B17 0.14 NT 
S08B 18 0.M7 NT 
SO8919 0.037 0.056 
S08B20 0.014 0.15 
SO8921 0.027 0.073 
SO8922 0.018 0.25 
S08B23 0.017 0.15 
S08B24 0.012 2.1 
SO8925 0.03 ND 
SO8826 0.074 0.058 
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Table 10.6.5 
Zone G 

SWMU 8 and AOC 636 
Analytes Detected in Surface and Subsurface Soil 

Parameters Location 
Surface 
Cont. 

Residential 
RBC• 

(THQ=0.1) 
Surface 

Background 
Subsurface 

Conc. 

Soil to 
Groundwater 

SSL' 
(DAF=20) 

Subsurface 
Background 

Mercury (Hg) (continued) 636513001 0.07 2.3 1.03 NT 2.1 0.31 
636SB002 0.085 ND 
636SB003 0.12 1.1 
636513004 0.13 0.35 
636513005 ND 0.19 
636SB006 0.04 NT 
636SB007 0.34 NT 
63658008 0.41 NT 
636SB009 0.21 0.31 
6365B010 0.26 NT 
6365B011 0.32 NT 
63658012 0.25 NT 
636SB013 0.06 0.21 
636SB014 0.04 1.1 
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Table 10.6.5 
Zone G 

SWMU 8 and AOC 636 
Analytes Detected in Surface and Subsurface Soil 

soil to 
Residential Groundwater 

Surface RBC* Surface Subsurface SSL* Subsurface 
Parameters Loeation Conc. (THQ=O.l) Background Conc. (DAF = 20) Background 

Mercury (Hg) (continued) 636SBW1 0.07 2.3 1.03 NT 2.1 0.31 
636SB002 0.085 ND 
636SB003 0. I2 1.1 
636SB004 0.13 0.35 
636SB005 ND 0.19 
636SB006 0.04 NT 
636SB007 0.34 NT 
63638008 0.41 NT 
636SBW 0.21 0.31 
636SBOIO 0.26 NT 
636SBOl l 0.32 NT 
636SB012 0.25 NT 
636SB013 0.06 0.21 
636SB014 0.04 1.1 
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Table 10.6.5 
Zone G 

SWMU 8 and AOC 636 
Analytes Detected in Surface and Subsurface Soil 

Soil to 
Residential 	 Groundwater 

	

Surface 	 RBC• 	 Surface 	Subsurface 	 SSL' 	 Subsurface 
Parameters 	 Location 	Conc. 	(THQ=0.1) 	Background 	Conc. 	 (DAF=20) 	 Background 

Nickel (Ni) SO8B01 	 13 	 160,0 	 20.6 	 NT 	 130 	 18,3 
S08B02 	 ND 	 16 
S08B03 	 ND 	 79 
S081304 	 6.9 	 NT 
SO8B06 	 5.8 	 NT 
SO8B08 	 8.1 	 NT 
S08B09 	 9.3 	 ND 
SOSB 11 	 20.15 	 8.9 
S08B12 	 13 	 22 
SO8B13 	 25 	 NT 
SO8B 14 	 13 	 NT 
SO8B15 	 8.5 	 NT 
S08B16 	 5.6 	 NT 
S08B17 	 13.95 	 NT 
SO8B18 	 9.9 	 NT 
S08B19 	 13 	 5.8 
S08B20 	 5.3 	 11 
S08B21 	 ND 	 14 
S08B22 	 ND 	 32 
S08B23 	 ND 	 16 
S08B24 	 6.5 	 21 
S08B25 	 7.3 	 ND 
S08B26 	 8.8 	 ND 
S08B27 	 8.4 	 ND 
S08B28 	 7.7 	 14 
S08B29 	 8 	 NT 
SO8B30 	 7.4 	 5.1 
S138B31 	 25.1 	 10 
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Revision: 0 

Table 10.6.5 
Zone G 

SWMU 8 and AOC 636 
Analytes Detected in Surface and Subsurface Soil 

Residential 
Soil to 

Groundwater 
Surface RBC' Surface Subsurface SSL* Subsurface 

Parameters Location Conc. (THQ=O.l) Background Conc. (DAF=20) Background 

Nickel (Ni) SO8801 13 1M.O 20.6 NT 130 18.3 
SO8802 ND I6 
S08B03 ND 79 
S08BW 6.9 NT 
S08B06 5.8 NT 
SO8808 8.1 NT 
SO8BW 9.3 ND 
S08B1 L 20.15 8.9 
SO8812 13 22 
SO8813 25 NT 
S08B14 13 NT 
S08B15 8.5 NT 
SO8816 5.6 NT 
SO8817 13.95 NT 
SO8818 9.9 NT 
S08B19 13 5.8 
SO8820 5.3 11 
SO8821 ND 14 
SO8822 ND 32 
SORB23 ND 16 
S08B24 6.5 21 
SO8825 7.3 ND 
SO8826 8.8 ND 
SO8B27 8.4 ND 
S08B28 7.7 14 
SO8829 8 NT 
SO8830 7.4 5.1 
SO883 1 25.1 10 
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Table 10.6.5 
Zone G 

SWMU 8 and AOC 636 
Analytes Detected in Surface and Subsurface Soil 

Parameters Location 
Surface 

Conc. 

Residential 
LOC* 

(THQ =0.1) 
Surface 

Background 
Subsurface 

Conc. 

Soil to 
Groundwater 

SSL• 
(DAF =20) 

Subsurface 
Background 

Nickel (Ni) (continued) 008513001 2.7 160.0 20.6 NT 130 18.3 
008513002 2.2 NT 
0085B003 8.2 NT 
636513001 7.8 NT 
636513002 5.9 1.6 
6365B003 9.2 9.0 
636513004 5.5 9.0 
636513005 8.1 11.9 
6365B096 27.0 NT 
6365E1007 5.1 NT 
636513008 8.4 NT 
6365E039 34.4 17.1 
636513010 8.8 NT 
636513011 5.1 NT 
636513012 6.3 NT 
636513013 20.1 8.3 
636513014 1.9 8.7 
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Table 10.6.5 
Zone G 

SWMU 8 and AOC 636 
Analytes Detected in Surface and Subsurface Soil 

Soil to 
Residential Groundwater 

Surface RBC* Surface Subsurface SSL* Subsurface 
Parameters Loention Conc. (nlQ=O.l) Background Conc. (DAF =20) Background 

Nickel (Ni) (contiwed) 008SBOO1 2.7 160.0 20.6 NT 130 18.3 
008SBC02 2.2 NT 
008SBW3 8.2 NT 
636SBCQ1 7.8 NT 
636SBC02 5.9 1.6 
636SBW3 9.2 9.0 
636SB004 5.5 9.0 
636SBW5 8.1 11.9 
636SB006 27.0 NT 
636SBCQ7 5.1 NT 
636SBCQ8 8.4 NT 
636.98009 34.4 17.1 
636.98010 8.8 NT 
636SB011 5.1 NT 
636SBO12 6.3 NT 
636SB013 20.1 8.3 
636SB014 1.9 8.7 
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Table 10.6.5 
Zone G 

SWMU 8 and AOC 636 
Analytes Detected in Surface and Subsurface Soil 

Parameters Location 
Surface 

Conc. 

Residential 
BBC* 

(THQ .-0.1) 
Surface 

Background 
Subsurface 

Conc. 

Soil to 
Groundwater 

SSL' 
(DAF =20) 

Subsurface 
Background 

Potassium (K) SO8B01 130 NL NL NT NL NL 
S08B02 110 730 
S08B03 130 1200 
S08B04 270 NT 
S08B06 210 NT 
S08B07 140 NT 
S08B08 540 NT 
S08B09 410 NT 
SO8B10 140 NT 
SO8B11 545 1400 
S08B12 290 780 
S08B13 630 NT 
S08B14 150 NT 
S08B15 320 NT 
S08B16 160 NT 
SO8B17 603.5 NT 
S08B18 660 NT 
S08B19 230 330 
S08B20 210 840 
S08B21 120 1000 
S08B22 140 410 
S08B23 ND 2300 
S08B24 190 390 
S08B25 309 ND 
S08B26 990 330 
S081127 440 170 
S08B28 310 1200 
S08B29 320 ND 
S08B30 280 159 
S08B31 1365 1700 

10.6.77 

Zone G RCRA Facility Invesrigarion Report 
NA VBASE Charleston 

Section 10 -Site S~ecific Evaluations 
A .  

Revision: 0 

Table 10.6.5 
Zone G 

SWMU 8 and AOC 636 
Analyfes Detected in Surface and Subsurface Sail 

Soil to 
Residential Groundwater 

Surface RBC* Surface Subsurface SSL* Subsurface 
Parvnelers h a l i o n  Conc. (THQ=O.l) Background Conc. (DAF=ZO) Background 

Porassium (K) 
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Table 10.6.5 
Zone G 

SWMU 8 and AOC 636 
Analytes Detected in Surface and Subsurface Soil 

Parameters Location 
Surface 
Conc. 

Residential 
RBC* 

(THQ=0.1) 
Surface 

Background 
Subsurface 

Conc. 

Soil to 
Groundwater 

SSL* 
(DAF=20) 

Subsurface 
Background 

Potassium (K) (continued) 008SB003 318 NL NL NT NL NL 
636SB001 510 NT 
636SB002 274 ND 
636SB003 990 1420 
636SB004 313 923 
636SB005 ND 1260 
636SB006 247 NT 
636SB007 463 NT 
636SB008 599 NT 
636SB009 634 3970 
636SB010 652 NT 
636SB011 264 NT 
636SB012 522 NT 
636SB013 709 1560 
636513014 ND 1690 

Selenium (Se) 00858001 0.48 39.0 1.22 NT 5 1.26 
008513003 0.51 NT 
636SB001 0.38 NT 
636513002 0.56 0.66 
636513003 0.73 0.59 
636513004 ND 0.81 
636SB005 0.50 0.79 
6360008 0.74 ND 
6365B009 ND 2.2 
636SB010 0.35 NT 
636SB013 0.85 0.90 
6360014 0.89 0.84 
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Table 10.6.5 
Zone G - 

SWMU 8 and AOC 636 
Analytes Deteded in Surface and Subsurface Soil 

Soil to 
Residential Groundwater 

Surface RBC* Surface Subsurface SSL* Subsurface 
Parameters Loention Conc. (THQ=O.l) Background Cone. (DAF=ZO) Background 

Potassium (K) (continued) W8SBW3 318 NL NL NT NL NL 
636SBW1 510 NT 
636SBW2 274 ND 
636SB003 990 1420 
636SBMM 313 923 
636SBW5 ND 1260 
636SB006 247 NT 
636SBW7 463 NT 
636SBM8 599 NT 
636SB009 634 3970 
636SB010 652 NT 
636SBOll 264 NT 
636SB012 522 NT 
636SB013 709 1560 
636SB014 ND 1690 

WBSBWl 0.48 1.22 NT 
M8SBW3 0.51 NT 
636SBWl 0.38 NT 
636SBM)Z 0.56 0.66 
636SBW3 0.73 0.59 
636SBW4 ND 0.81 
636SB005 0.50 0.79 
636SBW8 0.74 ND 
636SB009 ND 2.2 
636SB010 0.35 NT 
636SB013 0.85 0.W 
63hSBOl4 0.89 0.84 

Selenium (Se) 
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Table 10.6.5 
Zone G 

SWMU 8 and AOC 636 
Analytes Detected in Surface and Subsurface Soil 

Parameters Location 
Surface 
Conc. 

Residential 
RBC• 

(THQ=0.1) 
Surface 

Background 
Subsurface 

Conc. 

Soil to 
Groundwater 

SSL,  
(DAF =20) 

Subsurface 
Background 

Silver SO8B01 1.2 39 NL NT 34 NL 
S08B03 ND 3.4 

636SB009 ND 0.81 

Sodium (Na) SO8B01 110 NL NL NT NL NL 
S08B02 ND 1100 
S08B03 435 3200 
S08B04 290 NT 
S08B06 170 NT 
SO8B07 370 NT 
S08B08 650 NT 
S08B09 310 NT 
SO8B1.0 690 NT 
SO8B 11 301.5 3300 
S08B 12 240 450 
S08B13 950 NT 
S08B14 210 NT 
S08B15 220 NT 
S08B16 370 NT 
SO8B17 176.5 NT 
5081318 410 NT 
508B19 150 190 
S08B20 150 2700 
S08B21 220 1400 
S08B22 150 920 
S08B23 ND 3900 
S08B24 140 710 
S08B25 422 170 
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Table 10.6.5 
Zone G 

SWMU 8 and AOC 636 
Analytes Detected in Surface and Subsurface Soil 

Sail to 
Residentla1 Groundwater 

Surface RBC* Surface Subsurface SSL* Subsurface 
Parameters Location Cone. (THQ=O.I) Background Conc. (DAF=20) Background 

Sliver S08B01 1 2  39 NL NT 34 NL 
S08B03 ND 3 4 

636SBW9 ND 0 81 

Scdlum (Na) S08BOl 110 NL NL NT NL NL 
S08B02 ND 1100 
S08B03 435 3200 
S08B04 290 NT 
S08B06 170 NT 
SO8BO7 370 NT 
S08B08 650 NT 
S08B09 310 NT 
S08BLO 690 NT 
SOBB 1 l 301 5 3300 
S08B12 240 450 
SOBB13 950 NT 
SOBB14 210 NT 
S08B15 220 NT 
S08B16 370 NT 
S08B17 176 5 NT 
S08B18 410 NT 
S08B19 I 50 190 
S08B20 150 2700 
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Table 10.6.5 
Zone G 

SWMU 8 and AOC 636 
Analytes Detected in Surface and Subsurface Soil 

Parameters Location 
Surface 
Conc. 

Residential 
RBC• 

(THQ=0.1) 
Surface 

Background 
Subsurface 

Conc. 

Soil to 
Groundwater 

SSL• 
(DAF=20) 

Subsurface 
Background 

Sodium (Na) (continued) S08B26 1000 NL NL 1200 NL NL 
S08B27 240 870 
S08B28 240 1100 
S08B29 220 NT 
S08B30 310 399 
S08B31 662.5 4200 

008SB002 240 NT 
00858003 275 NT 
636SB001 635 NT 
636SB003 748 3700 
636SB004 ND 2260 
636SB005 ND 2770 
636SB007 1180 NT 
636SB008 802 NT 
636SB009 1580 11600 
636SB010 553 NT 
636SB011 793 NT 
636SB012 342 NT 
636SB013 646 3470 
636SB014 723 2160 
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Table 10.6.5 
Zone G 

SWMU 8 and AOC 636 
Analytes Detected in Surface and Subsurface Soil 

Soil to 
Rendential Groundwater 

Surface RBC* Surface Subsurface SSL* Subsurface 
Parameters Loeation Cone. (THQ=O.l) Background Conc. (DAF=20) Background 

Sodturn (Na) (contmued) S08B26 lODo NL NL 1200 NL NL 
S08B27 240 1170 
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Table 10.6.5 
Zone G 

SWMU 8 and AOC 636 
Analytes Detected in Surface and Subsurface Soil 

Parameters Location 
Surface 
Cone. 

Residential 
RBC• 

(THQ=0.1) 
Surface 

Background 
Subsurface 

Conc. 

Soil to 
Groundwater 

SSL• 
(DAF=20) 

Subsurface 
Background 

Thallium (TI) 008SB003 0.65 0.63 0.85 NT 0.95 0.95 
636SB001 0.82 NT 
636SB002 0.42 ND 
636SB003 0.92 0.61 
636SB005 ND 0.88 
636SB009 0.73 1.0 
636SB010 0.59 NT 
636SB013 ND 0.90 
636SB014 ND 0.54 

Tin (Sn) 636SB009 34.2 4700 9.67 ND 11000 2.96 
636SB010 1.1 NT 
636SB011 4.2 NT 
636SB012 1.1 NT 
636S13014 0.75 ND 

10.6.81 
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Table 10.6.5 
Zone G 

SWMU 8 and AOC 636 
Analytes Detected in Surface and Subsurface Soil 

Residential 
Soil to 

Groundwater 
Surface RBC* Surface Subsurface SSL* Subsurface 

Parameters Laeation Canc. (THQ=O.l) Background Cone. (DAF=20) Background 

Thallium (TI) 

Tin (Sn) 
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Table 10.6.5 
Zone G 

SWMU 8 and AOC 636 
Analvtes Detected in Surface and Subsurface Soil 

Soil to 
Residential 	 Groundwater 

	

Surface 	 RBC* 	 Surface 	Subsurface 	 SSL* 	 Subsurface 
Parameters 	 Location 	Conc. 	(THQ=0.1) 	Background 	Conc. 	 (DAF=20) 	 Background 

Vanadium (V) SO81301 	 6.5 	 55.0 	 60.9 	 NT 	 6000 	 72.5 
S08B02 	 8.4 	 22 
S08B03 	 6.7 	 96 
SO8B04 	 6.1 	 NT 
S08B05 	 13 	 NT 
S08B06 	 6.9 	 NT 
SO8B07 	 6.3 	 NT 
S08B08 	 18 	 NT 
S08B09 	 13 	 NT 
SO8B10 	 6.2 	 NT 
SO8B11 	 28.3 	 25 
S08B12 	 14 	 15 
SORB I3 	 28 	 NT 
S08B14 	 8 	 NT 
S08B15 	 20 	 NT 
SO8B16 	 15 	 NT 
S08B17 	 24.25 	 NT 
SO8B18 	 9 	 NT 
S08B19 	 13 	 13 
S08B20 	 6.8 	 30 
SOSB21 	 4.3 	 27 
S08B22 	 3.3 	 58 
S08B23 	 4.2 	 16 
S08B24 	 8.7 	 26 
S08B25 	 5.25 	 4 
5081326 	 28 	 9.3 
S08827 	 8.1 	 4.9 
S08B28 	 4.4 	 20 
S08B29 	 5.8 	 NT 
S08B30 	 4 	 5.15 
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Table 10.6.5 
Zone G 

SWMU 8 and AOC 636 
Andytes Detected in Surface and Subsurface Soil 

Soil to 
Residential Groundwater 

Surface RBC* Surface Subsurface SSL* Subsurface 
Parameters Loenlion Conc. (THQ=O.l) Background Cone. (DAF=20) Background 

Vanadium (V) SOSBOl 6.5 55.0 6C.9 NT MXM 72.5 
S08BM 8.4 22 
S08B03 6.7 % 
S08B04 6.1 NT 
S08B05 13 NT 
SO8BM 6.9 NT 
S08B07 6.3 NT 
S08B08 18 NT 
SO8BW 13 NT 
S08BIO 6.2 NT 
S08Bl l 28.3 25 
S08B12 14 15 
S08B13 28 NT 
SO8614 8 NT 
S08B15 20 NT 
S08B16 15 NT 
S08B17 24.25 NT 
S08Bl8 9 NT 
S08B19 13 13 
SO8BZO 6.8 30 
S08B2I 4.3 27 
S08B22 3.3 58 
S08B23 4.2 16 
S08B24 8.7 26 
S08B25 5.25 4 
S08B26 28 9.3 
S08B27 8.1 4.9 
SO8828 4.4 20 
S08B29 5.8 NT 
S08B30 4 5.15 
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Table 10.6.5 
Zone G 

SWMU 8 and AOC 636 
Analytes Detected in Surface and Subsurface Soil 

Parameters Location 
Surface 
Conc. 

Residential 
RBC• 

(THQ =0.1) 
Surface 

Background 
Subsurface 

Conc. 

Soil to 
Groundwater 

SSL* 
(DAF=20) 

Subsurface 
Background 

Vanadium (V) (continued) SOKB31 17.75 55.0 60.9 33 6000 72.5 
008SB001 4.2 NT 
008SB002 5.0 NT 
OOKSB003 13.3 NT 
636SB001 20.7 NT 
636SB002 15.6 19.6 
636SB003 30.4 31.7 
636SB004 5.5 25.7 
636SB005 12.7 30.8 
636SB006 7.6 NT 
636SB007 16.8 NT 
636SB008 21.2 NT 
636SB009 15.8 82.0 
636SB010 18.5 NT 
636SB011 9.5 NT 
636SB012 9.5 NT 
636SB013 23.6 30.6 
636SB014 6.9 33.7 
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Table 10.6.5 
Zone G 

SWMU 8 and AOC 636 
Analytes Detected in Surface and Subsurface Soil 

Soil to 
Residential Groundwater 

Surface RBC* Surface Subsurface SSL* Subsurface 
Parameters Loeation Cone. ( n l Q = O . l )  Background Cone. (DAF=20) Background 

Vanadium (V) (continued) S08B31 17.75 55.0 M.9 33 6000 72.5 
008SB001 4.2 NT 
008SBW2 5.0 NT 
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Table 10.6.5 
Zone G 

SWMU 8 and AOC 636 
Analytes Detected in Surface and Subsurface Soil 

Soil to 
Residential 	 Groundwater 

	

Surface 	 RBC• 	 Surface 	Subsurface 	 SSL• 	 Subsurface 
Parameters 	 Location 	Conc. 	(THQ-=0.1) 	Background 	Conc. 	 (DAF=20) 	 Background 

Zinc (Zn) S08B01 	 500 	 2300.0 	 519 	 NT 	 12000 	 145 
S08B02 	 8.7 	 110 
S08B03 	 27.5 	 2300 
S08B04 	 19 	 NT 
S081305 	 39 	 NT 
S08B06 	 53 	 NT 
S081307 	 13 	 NT 
SO8B08 	 190 	 NT 
S08B09 	 120 	 NT 
SO8B10 	 44 	 NT 
S081311 	 609.5 	 130 
S08B12 	 110 	 3300 
S08B13 	 170 	 NT 
S08B14 	 640 	 NT 
SO8B15 	 54 	 NT 
S08B16 	 87 	 NT 
SO8B17 	 157 	 NT 
SO8B18 	 93 	 NT 
SO8B19 	 130 	 50 
S08B20 	 16 	 62 
S08B21 	 2.8 	 69 
S08B22 	 4.9 	 810 
S08B23 	 5.7 	 110 
5081324 	 9.7 	 550 
S08B25 	 23.9 	 4.9 
S08B26 	 40 	 26 
S08B27 	 23 	 6.7 
S081328 	 16 	 160 
S08B29 	 14 	 NT 
5081330 	 18 	 10.4 

10.6.84 

Zone G RCRA Facility Investigation Repori 
NAVBASE Charleston 

Section 10 -Site Specific Evaluations 
Revision: 0 

Table 10.6.5 
Zone G - 

SWMU 8 and AOC 636 
Analyles Detecled in Surface and Subsurface Soil 

Soil to 
Residential Groundwater 

Surface RBC* Surface Subsurface SSL* Subsurface 
Parmeters Location Conc. (THQ=O.l) Background Cone. (DAF=20) Background 

Zinc (Zn) S08BOI 500 2300 0 519 NT IZOOO 145 
SO8802 8 7 110 
S08B03 27 5 2300 
SO8804 19 NT 
S08B05 39 NT 
SOBBM 
SOBBW 
SOBB08 
S08BW 
SO8BIO 
S08Bl l 
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Table 10.6.5 
Zone G 

SWMU 8 and AOC 636 
Analytes Detected in Surface and Subsurface Soil 

Parameters Location 
Surface 

Conc. 

Residential 
RBC* 

(THQ =0.1) 
Surface 

Background 
Subsurface 

Conc. 

Soil to 
Groundwater 

SSL* 
(DAF=20) 

Subsurface 
Background 

Zinc (Zn) (continued) S08B31 223 2300.0 519 54 12000 145 
008SB001 6.5 NT 
008SB002 13.4 NT 
008SB003 124 NT 
636SB001 179 NT 
63638002 271.5 15.7 
63638003 50.6 88.1 
636SB004 33.7 231 
636SB005 15.7 87.5 
636SB006 38.3 NT 
63658007 196 NT 
636SB008 140 NT 
636SB009 1270 150 
636SB010 35.9 NT 
636.313011 195 NT 
636SB012 30.5 NT 
636SB013 109 75.7 
636SB014 3.1 98.6 
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Table 10.6.5 
Zone G 

SWMU 8 and AOC 636 
Analytes Detected in Surface and Subsurface Soil 

Residential 
Soil to 

Groundwater 
Surface RBC* Surface Subsurface SSL* Subsurface 

Parameters Laention Cone. (THQ=O. l )  Background Cone. (DAF=20) Background 

Zim (Zn) (continued) 
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Notes: 

a 	 = 	Background value for non-clay samples 

Residential RBCs (T1-1Q=0.i) were used as a reference concentration for upper interval samples. Generic soil to groundwater SSLs (DAF=20) from the Soil Screening Guidance: 
Technical Background Document (USEPA, 1996b) were used as a reference concentration for lower interval samples 

1 	 Calculated from methods described in USEPA Interim Supplemental Guidance to RAGS: Human Health Risk Assessment, Bulletin 2 (USEPA, 1995c) 
ND 	= 	Not detected 

NT 	= 	Not taken 

NL 	 Not listed 

NA 	= 	Not applicable 

jig/kg 	= 	Micrograms per kilogram 

mg/kg 	= 	Milligrams per kilogram 

Bolded concentrations exceed both the reference concentration (RBC or SSL) and the zone background 

All background values for Zone G are based on twice the means of the grid sample concentrations 

10.6.86 
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Nolcs: 
a = Background value far "on-clay samples 
* = Residential RBCS (THQ=O.l) were used as a reference concentration for upper interval samples. Generic soil to groundwater SSLr (UAF=20) from the Soil Screwing Guidance: 

Technical Bockground Documenr (USEPA, 1996b) were used as a reference concentration for lower interval samples 
I = Calculated from methods described in USEPA Interim Supplemenla1 Guidance to RAGS: Human Health Risk Assessment, Bulletin 2 (USEPA. 1 9 9 5 ~ )  
NU = Not detected 
NT = Not taken 
NL = Not listed 
NA = Not applicable 
@&!/kg = Micrograms per kilogram 
mglkg = Milligrams per kilogram 
Bolded concentrations exceed both the reference concentration (RBC or SSL) and the zone background 
All background valuer for Zone G are bared on twtce the means of the grid sample concentrations 
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Volatile Organic Compounds in Soil 

Eight VOCs were detected in surface soil samples at SWMU 8 and AOC 636. No surface soil 2 

VOC concentrations exceeded their respective RBCs. Eleven VOCs were detected in subsurface 3 

soil samples at SWMU 8 and AOC 636. 1,1,2,2-trichloroethane and 1,1,2-trichloroethane 4 

exceeded their respective SSL in subsurface soil samples at this site. Figure 10.6-5 presents 

subsurface soil 1,1,2,2-tetrachloroethane at SWMU 8 and AOC 636, while Figure 10.6-6 presents 6 

subsurface soil 1,1,2-trichloroethane at the site. 	 7 

Semivolatile Organic Compounds in Soil 	 9 

Twenty-four SVOCs were detected in surface soil samples at SWMU 8 and AOC 636. 10 

Benzo(a)anthracene, benzo(b)fluoranthene, benzo(k)fluoranthene, benzo(a)pyrene, indeno(1,2,3- I 

cd)pyrene, and dibenz(a,h)anthracene exceeded their respective RBCs in surface soil samples at 12 

this AOC. Figure 10.6-7 presents total BEQ concentrations detected in surface soil at SWMU 8 13 

and AOC 636. 	 14 

15 

Nineteen SVOCs were detected in subsurface soil samples at SWMU 8 and AOC 636. 16 

Benzo(a)anthracene exceeded its respective SSL in subsurface soil samples at this site. 17 

Figure 10.6-8 presents benzo(a)anthracene in subsurface soil at SWMU 8 and AOC 636. 	18 

19 

Pesticides and PCBs in Soil 	 20 

Eleven pesticides were detected in surface soil samples at SWMU 8 and AOC 636. Dieldrin was 21 

detected at a concentration exceeding its respective RBC. Figure 10.6-9 presents dieldrin in 22 

surface soil at SWMU 8 and AOC 636. Aroclor-1260 was also detected in surface soil at 23 

concentrations above its RBC. Figure 10.6-10 shows Aroclor-1260 in surface soil at SWMU 8 24 

and AOC 636. 	 25 
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Zone G RCRA Facilily Investigation Report 
NAVBASE Charleston 

Section 10 - Site-Suecific Evaluations 

Volatile Organic Compounds in Soil 

Eight VOCs were detected in surface soil samples at SWMU 8 and AOC 636. No surface soil 

VOC concentrations exceeded their respective RBCs. Eleven VOCs were detected in subsurface 

soil samples at SWMU 8 and AOC 636. 1,1,2,2-trichloroethane and 1,1,2-trichloroethane 

exceeded their respective SSL in subsurface soil samples at this site. Figure 10.6-5 presents 

subsurface soil 1,1,2,2-tetrachloroethane at SWMU 8 and AOC 636, while Figure 10.6-6 presents 

subsurface soil 1,1,2-trichloroethane at the site. 

Semivolatile Organic Compounds in Soil 

Twenty-four SVOCs were detected in surface soil samples at SWMU 8 and AOC 636. 

Benzo(a)anthracene, benzo@)fluoranthene, benzo(k)fluoranthene, benzo(a)pyrene, indeno(l,2,3- 

cd)pyrene, and dibenz(a,h)anthracene exceeded their respective RBCs in surface soil samples at 

this AOC. Figure 10.6-7 presents total BEQ concentrations detected in surface soil at SWMU 8 

and AOC 636. 

Nineteen SVOCs were detected in subsurface soil samples at SWMU 8 and AOC 636. 

Benzo(a)anthracene exceeded its respective SSL in subsurface soil samples at this site. 

Figure 10.6-8 presents benzo(a)anthracene in subsurface soil at SWMU 8 and AOC 636. 

Pesticides and PCBs in Soil 

Eleven pesticides were detected in surface soil samples at SWMU 8 and AOC 636. Dieldrin was 

detected at a concentration exceeding its respective RBC. Figure 10.6-9 presents dieldrin in 

surface soil at SWMU 8 and AOC 636. Aroclor-1260 was also detected in surface soil at 

concentrations above its RBC. Figure 10.6-10 shows Aroclor-1260 in surface soil at SWMU 8 

and AOC 636. 
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Zone G RCRA Facility Investigation Report 
NAVBASE Charleston 

Section 10 — Site-Specific Evaluations 
Revision: 0 

Twelve pesticides were detected in subsurface soil samples at SWMU 8 and AOC 636. Dieldrin 

was detected in subsurface soil at a concentration above its respective SSL. Figure 10.6-11 shows 2 

dieldrin in subsurface soil at the site. Aroclor-1260 was detected in subsurface soil at 3 

concentrations below its respective SSL. 	 4 

5 

Other Organic Compounds in Soil 	 6 

Dioxin (2,3,7,8-TCDD TEQ) was detected in SWMU 8 and AOC 636 surface soil samples at a 7 

concentration far below its respective RBC. Hydrazine was detected in both surface soil and 8 

subsurface soil at concentrations exceeding their respective RBC and SSL. Figure 10.6-12 9 

presents hydrazine concentrations detected in surface soil at SWMU 8 and AOC 636. 10 

Figure 10.6-13 presents hydrazine concentrations in subsurface soil. 	 11 

t2 

Inorganic Elements in Soil 	 13 

Twenty-four metals, plus cyanide were detected in surface soil samples at SWMU 8 and AOC 636. 14 

Antimony, arsenic, chromium, lead, and thallium were detected at concentrations exceeding their 15 

respective RBCs and Zone G background concentrations. Figures 10.6-14 through 10.6-18 show 16 

antimony, arsenic, chromium, lead and thallium in surface soil, respectively, at SWMU 8 and 17 

AOC 636. Iron was also detected above its RBC, however because iron is considered an essential 18 

nutrient no background was established. 	 19 

20 

Twenty-three metals were detected in subsurface soil samples at SWMU 8 and AOC 636. 21 

Antimony, copper, lead, manganese, mercury, and thallium were detected at concentrations 22 

exceeding their respective SSLs and Zone G background concentrations. Figures 10.6-19 through 23 

10.6-24 present antimony, copper, lead, manganese, mercury, and thallium concentrations 24 

detected in subsurface soil, respectively, at the combined SWMU 8. 	 25 
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Zone G RCRA Facilify Investigation Report 
NAVBASE Charleston 

Section 10 - Site-Specijic Evaluations 

Twelve pesticides were detected in subsurface soil samples at SWMU 8 and AOC 636. Dieldrin I 

was detected in subsurface soil at a concentration above its respective SSL. Figure 10.6-1 1 shows 2 

dieldrin in subsurface soil at the site. Aroclor-1260 was detected in subsurface soil at 3 

concentrations below its respective SSL. 4 

5 

Other Organic Compounds in Soil 6 

Dioxin (2,3,7,8-TCDD TEQ) was detected in SWMU 8 and AOC 636 surface soil samples at a 7 

concentration far below its respective RBC. Hydrazine was detected in both surface soil and 8 

subsurface soil at concentrations exceeding their respective RBC and SSL. Figure 10.6-12 9 

presents hydrazine concentrations detected in surface soil at SWMU 8 and AOC 636. l o  

Figure 10.6-13 presents hydrazine concentrations in subsurface soil. I I 

12 

Inorganic Elements in Soil 13 

Twenty-four metals, plus cyanide were detected in surface soil samples at SWMU 8 and AOC 636. 14 

Antimony, arsenic, chromium, lead, and thallium were detected at concentrations exceeding their 15 

respective RBCs and Zone G background concentrations. Figures 10.6-14 through 10.6-18 show 16 

antimony, arsenic, chromium, lead and thallium in surface soil, respectively, at SWMU 8 and 17 

AOC 636. Iron was also detected above its RBC, however because iron is considered an essential i s  

nutrient no background was established. 1 9  

20 

Twenty-three metals were detected in subsurface soil samples at SWMU 8 and AOC 636. 21 

Antimony, copper, lead, manganese, mercury, and thallium were detected at concentrations 22 

exceeding their respective SSLs and Zone G background concentrations. Figures 10.6-19 through 23 

10.6-24 present antimony, copper, lead, manganese, mercury, and thallium concentrations 24 

detected in subsurface soil, respectively, at the combined SWMU 8. 2s 
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FIGURE 10.6-12 
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FIGURE 10.6-13 
HYDRAZINE IN SUBSURFACE SOIL 

SWMU #8 OIL SLUDGE PIT 
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BUILDING 161 AREA 
DWG DATE: 02/13/98 1 DWG NAME: 2907M133 
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FIGURE 10.6-14 
ANTIMONY IN SURFACE SOIL 
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FIGURE 10.6-20 
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SWMU #8 OIL SLUDGE PIT 
AOC #636 TORPEDO MAGAZINE 

BUILDING 161 AREA 

DWG DATE: 02/11/98 1DWG NAME: 2907M139 



636SB012 636SB001 
NT 	NT 

636SB013 
42.1 

636SB002 
13.7 

636SB009 
636SB011 	60.1 

NT 
636S8008 

NT 

S08-810 
NT 

S08-B03 18377\ 
1,400 	" 

1848 
--. S08-811 

40 

-63658010 
NT 

S08-B07 ® 
NT 

508-B13 
NT 

008SB002 
NT 	S08-B15 

NT 

X10 

SQB-B16 
NT 

S08 B05 
NT 

4 

40.1 
S08-1323 

0636SB004 	 - 0 38 
93.2 	508-B20 

636B005 • ® 47 
19 

636S-B007 	S08-B21 
• NT 	 ® 37  

0863-60 
12 

S08 -B ig 

508-B18 S08-B06 	
120 

NT 
\ 	

NT ® 

S08-B31 
S08-B22 	- 
390 	508-B17 

NT 
S08-B24 

S08- B29 
-, 	NT 

008SB001 
NT 

®S08-B08 
NT 

S08-B01 
NT 

S08-1328 
140 

636SB014 
78 

S08-B02 
9.8 

O S08-B27 
2.4 

® 508-B30 
7.0 

® S08-B26; 
19 

® 508-B25 
3 

® S08-814 
NT 

lk* t 63658006 
NT 

174J  

Q8-B09 
NT Lo08SB003 

NT - 

r70,..',;41-.• 

1 

® 20 

LEGEND 

• - SOIL BORING 
- 1993 BORING 

ZONE BOUNDARY 
- < 400 mg/kg 

eal - > 400 mg/kg 
- APPROXIMATE EXTENT SCALE 	 FEET 

ZONE H 

DWG DATE- 02/11/98  DWG NAME: 2907M140 

0 	 150 

ZONE G 
RCRA FACILITY 
INVESTIGATION REPORT 
NAVAL BASE CHARLESTON 
CHARLESTON, S.C. 

FIGURE 10.6-21 
LEAD IN SUBSURFACE SOIL 
SwMU #8 OIL SLUDGE PIT 

AOC #636 TORPEDO MAGAZINE 
BUILDING 161 AREA 

NOTES: 
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FIGURE 10.6-22 
MANGANESE IN SUBSURFACE SOIL 

SWMU #8 OIL SLUDGE PIT 
AOC #636 TORPEDO MAGAZINE 

BUILDING 161 AREA 
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FIGURE 10.6-23 
MERCURY IN SUBSURFACE SOIL 

SWMU #8 OIL SLUDGE PIT 
AOC #636 TORPEDO MAGAZINE 

BUILDING 161 AREA 
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FIGURE 10.6-24 
THALLIUM IN SUBSURFACE SOIL 

SWMU #8 OIL SLUDGE PIT 
AOC #636 TORPEDO MAGAZINE 

BUILDING 161 AREA 
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10.6.4 Groundwater Sampling and Analysis 	 1 

The approved final RFI work plan proposed sampling of one new installed shallow monitoring 2 

well at AOC 636 and redevelopment and sampling the six shallow monitoring wells previously 3 

installed at SWMU 8. Groundwater was sampled within the SWMU 8 and AOC 636 area to: (1) 4 

assess groundwater quality, and (2) identify contaminants which may be migrating from the site s 

in the shallow aquifer. During the field investigation, the six previously installed wells were 6 

redeveloped and sampled (Figure 10.6-2). In accordance with the approved final RFI work plan, 7 

groundwater samples were analyzed for metals, pesticides/PCBs, SVOCs, and VOCs at DQO s 

Level III. The AOC 636 well was also sampled for explosives and propellants. Table 10.6.6 9 

summarizes the groundwater sampling and analyses of the previously installed (1993) SWMU 8 io 

wells. Table 10.6.7 summarizes the RFI groundwater samples and analyses. 	 il 

12 

10.6.4.1 	Nature of Contamination in Groundwater 	 13 

Organic analytical results for groundwater samples are summarized in Table 10.6.8. Inorganic 14 

analytical results for groundwater samples are summarized in Table 10.6.9. Table 10.6.10 15 

summarizes all analytes detected in groundwater at SWMU 8 and AOC 636 for both 16 

investigations. Appendix D contains a complete analytical data report for all Zone G samples 17 

collected. The 1993 analytical results are presented for comparative purposes and are not included Is 

in the following nature discussions, fate and transport and the HHRA. 	 19 

20 

Volatile Organic Compounds in Groundwater 	 21 

One VOC was detected in shallow groundwater samples from SWMU 8 and AOC 636. 22 

Ethylbenzene was detected at a concentration far below its respective tap water RBC at this site. 23 

24 

Semivolatile Organic Compounds in Groundwater 	 25 

Four SVOCs, benzoic acid, bis(2-ethylhexyl)phthalate, 2,4-dimethylphenol, and napthalene were 26 

detected in shallow groundwater samples at SWMU 8 and AOC 636. Of these, bis(2- 27 

10.6.109 

Zone G RCRA Faciliry Investigation Repon 
NAVBASE Charleston 

Section 10 - Site-SpecGc Evaluations 
Revision: 0 

10.6.4 Groundwater Sampling and Analysis I 

The approved final RFI work plan proposed sampling of one new installed shallow monitoring 2 

well at AOC 636 and redevelopment and sampling the six shallow monitoring wells previously 3 

installed at SWMU 8. Groundwater was sampled within the SWMU 8 and AOC 636 area to: (1) 4 

assess groundwater quality, and (2) identify contaminants which may be migrating from the site 5 

in the shallow aquifer. During the field investigation, the six previously installed wells were 6 

redeveloped and sampled (Figure 10.6-2). In accordance with the approved final RFI work plan, 7 

groundwater samples were analyzed for metals, pesticidesIPCBs, SVOCs, and VOCs at DQO 8 

Level 111. The AOC 636 well was also sampled for explosives and propellants. Table 10.6.6 Y 

summarizes the groundwater sampling and analyses of the previously installed (1993) SWMU 8 l o  

wells. Table 10.6.7 summarizes the RFI groundwater samples and analyses. I I 

12 

10.6.4.1 Nature of Contamination in Groundwater 13 

Organic analytical results for groundwater samples are summarized in Table 10.6.8. Inorganic 1 4  

analytical results for groundwater samples are summarized in Table 10.6.9. Table 10.6.10 15 

summarizes all analytes detected in groundwater at SWMU 8 and AOC 636 for both 16 

investigations. Appendix D contains a complete analytical data report for all Zone G samples 1 7  

collected. The 1993 analytical results are presented for comparative purposes and are not included 1s 

in the following nature discussions, fate and transport and the HHRA. 1 9  

20 

Volatile Organic Compounds in Groundwater 21 

One VOC was detected in shallow groundwater samples from SWMU 8 and AOC 636. 22 

Ethylbenzene was detected at a concentration far below its respective tap water RBC at this site. 23 

24 

Semivolatile Organic Compounds in Groundwater 2s 

Four SVOCs, benzoic acid, bis(2-ethylhexyl)phthalate, 2,4-dimethylphenol, and napthalene were 26 

detected in shallow groundwater samples at SWMU 8 and AOC 636. Of these, bis(2- 27 
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ethylhexyl)phthalate was detected at a concentration exceeding its respective tap water RBC. 

	

Figure 10.6-25 shows bis(2-ethylhexyl)phthalate in groundwater at SWMU 8 and AOC 636. 	2 

Table 10.6.6 
Zone G 

SWMU 8 and AOC 636 
1993 Groundwater Samples and Analyses 

(Pre-RFI Samples) 

Well Number 	Well Depth 	Sample Identifier 	Date Sampled 	Analyses 	 Remarks 

008001 (508W01) 	Shallow 	 SO8W0101 	 11/10/93 	 Note 1 

008002 (508W02) 	Shallow 	 SO8W0201 	 11/10/93 	 Note 1 

008003 (508W03) 	Shallow 	 S08W0301 	 11110/93 	 Note 1 

008004 (508W03) 	Shallow 	 SO8W0401 	 11/10193 	 Note 1 

008005 (508W03) 	Shallow 	 SO8W0501 	 11/11/93 	 Note 1 
508W051D5  

008006 (SO8W03) 	Shallow 	 SO8W0601 	 11/11/93 	 Note 1 

Note : 
1 	= 	SW-846 (metals, pesticides/PCBs, SVOCs, VOCs) at DQO Level III. 

Duplicate sample. 

Table 10.6.7 
Zone G 

SWMU 8 and AOC 636 
Groundwater Samples and Analyses 

(RFI Samples) 

Well Numher 	Well Depth 	Sample Identifier 	Date Sampled 	Analyses 	 Remarks 

008001 	 Shallow 	 00800101 	11/15/96 	 See note 

008002 	 Shallow 	 00800201 	11/15/96 	 See note 

008003 	 Shallow 	 00800301 	11/15/96 	 See note 

008004 	 Shallow 	 00e00401 	11/15/96 	 See note 

008005 	 Shallow 	 00800501 	11/15/96 	 See note 

008006 	 Shallow 	 00800601 	11/15/96 	 See note 

636001 	 Shallow 	 63600101 	11/15/96 	 See note 
explosives/propellants 

Note : 
SW-846 (metals, pesticides/PCBs, SVOCs, VOCs) at DQO Level HI 
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ethylhexy1)phthalate was detected at a concentration exceeding its respective tap water RBC. I 

Figure 10.6-25 shows bis(2-ethylhexy1)phthalate in groundwater at SWMU 8 and AOC 636. 2 

Table 10.6.6 
Zone G 

SWMU 8 and AOC 636 
1993 Groundwater Samples m d  Analyses 

me-RFI Snmples) 

Well Number Well Depth Sample Identifier Date Sampled Analyses Remarks 

008001 (SO8WOl) Shallow SO8WOlOl 11110193 Note l 

008002 (SO8WM) Shallow SO8WMOl 1111O/93 Note 1 

008003 (SoSWO3) Shallow SO8WO301 11110/93 Note I 

008004 (S08WO3) Shallow SO8WMOl 11110/93 Note 1 

008005 (S08W03) Shallow SO8WWOl 11/11/93 Note 1 
SOSWOSID* 

008035 (SO8WO3) Shallow SO8WOM)I 11/11/93 Note 1 

Note : 
1 = SW-846 (merals, pesticides/PCBs. SVOCs. VOCs) at DQO Level 111 
* = Duplicate sample 

Table 10.6.7 
Zone G 

SWMU 8 m d  AOC 636 
Groundwater Samples m d  Analyses 

(RFI Samples) 

Well Number Well Depth Sample Identifier Date Sampled Analyses Remarh 

008001 Shallow 00800lOl 11115/% See note 

0080M Shallow 00800201 11/15/96 See note 

008003 Shallow 00800301 11/151% See note 

008004 Shallow 00800401 11/15/96 See note 

008005 Shallow 00800501 11115/96 See note 

008006 Shallow 00800601 111151% See note 

636001 Shallow 63600101 11115/% See note 
explosivcs/pmpllnnts 

Note : 
SW-846 (metals. pesticides/PCBs. SVOCs. VWs)  at DQO Level 111 
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Table 10.6.8 
Zone G 

SWMU 8, AOC 636 
Organic Analytical Results for Groundwater 

Frequency 
of 

Parameters 	 Interval 	Detection 

Range 
or 

Detections 
(pG/L) 

Mean 
or 

Detections 
Gig/L) 

Tap Water 
RBC* 
(pg/L) 

MCL/SMCL.  
(ug/L) 

Number of 
Samples 

Exceeding 
Reference 

Volatile Organic Compound (13 Shallow Samples) (pg/L) 

Ethylbenzene 	 Shallow 2/13 2.00 - 3.00 2.50 130 700 0 

Semivolatile Organic Compounds (13 Shallow Samples) (tug/L) 

Benzoic acid 	 Shallow 1/13 2.00 2.00 15000 NL 0 

bis(2-Ethylhexyl)phthalate (BEHP) 	Shallow 1/13 46.0 46.0 4.8 NL 1 

2,4-Dimethylphenol 	 Shallow 1113 1.00 1.00 73 NL 0 

Naphthalene 	 Shallow 1/13 2.00 2.00 150 NL 0 

Notes: 
NL 	= 	Not listed 

Tap Water RBCs (THQ=-0.1) from Risk-Based Concentration Table (USEPA, October 22, 1997), and MCLs/SMCLs from Drinking Water Regulations and Health Advisories 
(USEPA, 1996d) 

pig/L 	= 	Micrograms per liter 
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Table 10.6.8 
Zone G 

SWMU 8, AOC 636 
Organic Analytical Results for Groundwater 

Range Mean Number of 
Frequency of of Tap Water Samples 

of Detections Meetions RBC* MCLISMCL' Exceeding 
Parameters Interval Detection O1GIL) OlgIL) Ol%L) bs/L) Reference 

Volatile 0 r w . c  Compound (13 Shallow Snmples) W L )  

Eihylbtnzene Shallow 2/13 2 W - 3 W  2 50 130 700 0 

SemivolaWe Organic Compounds (13 Shallow Samples) OlgIL) 

Benzolc ac~d  Shallow 1113 2 W  2 W L50M) NL 0 

bis(2-Ethylhexy1)phthalate (BEHP) Shallow 1113 46.0 46.0 4.8 NL 1 

2,bDimethylphenol Shallow 1113 l.W 1 .W 73 NL 0 

Notes: 
NL = Not listed 
t = Tap Water RBCr (THQ=O. I) from Rirk-Based Concenfrotim Tablc (USEPA. October 22, 1997). and MCLsISMCLs from Drinking Wafer Regulations and Neohh Advisories 

(USEPA, 1996d) 
iig/L = Micrograms per liter 
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Table 10.6.9 
Zone G 

SWMU 8, AOC 636 
Inorganic Analytical Results for Groundwater 

Parameters Interval 

Frequency 
of 

Detection 

Range 
of 

Detections 
(i.tgiL) 

Mean 
of 

Detections 
(pg/L) 

Tap Water 
RBC* 
(pg/L) 

MCL/SMCI: 
(pa) 

Number of 
Samples 

Exceeding  
RBC 

Inorganics (13 Shallow Samples including 6 Shallow 1993 Samples) (ug1L) 

Aluminum (Al) Shallow 10113 34.0 - 1400 477.5 3700 50 0 

Antimony (Sb) Shallow 1/13 22.6 22.6 1.5 6 1 

Arsenic (As) Shallow 7/13 4.30 - 17.7 9.9 0.045 50 7 

Barium (Ba) Shallow 13/13 11.0 - 1520 194 260 2000 2 

Calcium (Ca) Shallow 13/13 93000 - 282000 160000 NL NL NA 

Chromium (Cr) Shallow 1113 4.60 4.60 18 100 0 

Cobalt (Co) Shallow 5113 0.910 - 1.80 1.36 220 NL 0 

Copper (Cu) Shallow 2/13 22.3 - 44.8 33.6 13000 1300 0 

Iron (Fe) Shallow 13/13 1100 -22700 6978 1100 300 12 

Lead (Pb) Shallow 3/13 3.00 - 10.2 7.43 15 15 0 

Magnesium (Mg) Shallow 13/13 75000 - 1060000 538154 NL NL NA 

Manganese (Mn) Shallow 13/13 39.0 - 1620 488 84 50 12 

Nickel (Ni) Shallow 4/13 2.00 - 3.00 2.53 73 100 0 

Potassium (K) Shallow 13/13 33000 - 322000 171838 NL NL NA 
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Table 10.6.9 
Zone G 

SWMU 8, AOC 636 
Inorganic Analyiical Results for Groundwater 

Range Mean Number of 
Frequency of of Tap Water Samples 

of Detections Detections RBC* MCLISMCL' Exceeding 
Parameters Interval Detection b d L )  W L )  b d L )  bglL) RBC 

Inorganics (13 Shallow Samples rncludmg 6 Shallow 1993 Samples) lirglL) 

Alummum (Al) Shallow 10113 3 4 0 - l 4 W  477 5 3700 50 0 

Antimony (Sb) Shallow 1113 22.6 22.6 1.5 6 1 

Arsenic (As) Shallow 7113 4.30 - 17.7 9.9 0.045 50 7 

Barium (Ba) Shallow 13/13 11.0 - 1520 194 260 2W0 2 

Calc~um (Ca) Shallow 13113 9MW 282000 IMXXX) NL NL 

Chrornlurn (Cr) Shallow 1113 4.60 4 60 18 100 

Cobalt (Co) Shallow 5113 0.910 - 1 80 1.36 220 NL 0 

Copper (Cu) shallow 2/13 22.3 - 44.8 33.6 13WO 1300 o 

Iron (Fe) Shallow 13/13 1100 - 22700 6978 If00 300 I2 

Lead (Pb) Shallow 3/13 3.00 - 10.2 7.43 I5 I5 0 

Magnes~urn (Mg) Shallow 13113 75WO - 1060000 538154 NL NL N A 

Manganese (Mn) Shallow 13/13 39.0 - 1620 488 84 50 12 

Nickel (Ni) Shallow 4/13 2.00 - 3.00 2.53 73 100 0 

Porassium 1K) Shallow 13/13 33WO - 3 2 2 0  171838 NL NL N A 
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Table 10.6.9 
Zone G 

SWMU 8, AOC 636 
Inorganic Analytical Results for Groundwater 

Parameters Interval 

Frequency 
of 

Detection 

Range 
of 

Detections 
(i.igiL) 

Mean 
of 

Detections 
(ug)L) 

Tap Water 
RBC• 
(pg/L) 

MCL/SMCL.  
(1.1g/L) 

Number of 
Samples 

Exceeding 
RBC 

Selenium (Se) Shallow 1/13 2.90 2.90 18 50 0 

Silver (Ag) Shallow 2/13 1.40 - 1.70 L55 18 100 0 

Sodium (Na) Shallow 13/13 650000 - 8850000 4722308 NL NL NA 

Thallium (T1) Shallow 2/13 3.90 - 4.60 4.25 0.29 2 2 

Tin (Sn) Shallow 1/13 3.40 3.40 2200 NL 0 

Vanadium (V) Shallow 8/13 1.30 - 49.0 13.4 26 NL 1 

Zinc (Zn) Shallow 3/13 29 - 181 83 1100 5000 0 

Notes: 
• = 	Tap Water RBCs (THQ=0.1) from Risk-Based Concentration Table (USEPA, October 22, 1997), and MCLs/SMCLs from Drinking Water Regulations and Health Advisories 

(USEPA, 1996d) 
µg/L 	= 	Micrograms per liter 
NL 	 Not listed 
NA 	= 	Not applicable 
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Table 10.6.9 
Zone G 

SWMU 8. AOC 636 
Inorganic Analytical desults for Groundwater 

Range Mean Number of 
Frequency of of Tap Water Samples 

of Detections Detections RBC* MCLISMCL' Exceeding 
Parameters Interval Detection l4g/L) (Jew Olg/L) Olg/L) RBC 

Scleruum (Se) Shallow 1113 2.90 2 90 I8 M 0 

Silver (Ag) Shaliaw 2113 1.40- 1.70 1.55 18 100 0 

Sodturn (Na) Shallow 13113 65M00 - 8850MX) 4722308 NL NL N A 

Thallium (TI) Shallow 2113 3.90 - 4.60 4.25 0.29 2 2 

Tin (Sn) Shallow 1113 3.40 3.40 2200 NL 0 

Vanadium (V) Shallow 8113 1.30 - 49.0 13.4 26 NL I 

Shallow 3113 29 - 181 83 1100 0 

Nolcc 
* = Tap Water RBCr (THQ=O.I) from Risk-Based Concentralion Table (USEPA, October 22, 1997). and MCLsiSMCLs from Drinking Wmer Regulations and Heolrk Advisories 

(USEPA. 19%d) 
uglL = Micrograms per litel 
NL = Not listed 
NA = Not applicable 
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Table 10.6.10 
Zone G 

SWMU 8, AOC 636 
Analytes Detected in Groundwater 

Name Location 
V Quarter 

Conc. 
2' Quarter 

Conc. 
r Quarter 

Conc. 

Tap Water 
BBC*  
(t2gIL) 

MCL/SMCL.  
(t2g/L) 

Shallow 
Background 

Volatile Organic Compounds Gug/L) 

Carbon disulfide 008003 ND 6.00 ND 100 NL NA 

Ethylbenzene 008002 3.00 3.00 ND 130 700 NA 
008003 2.00 ND ND 

Xylene (Total) 008002 ND 8.000 ND 1200 10000 NA 

Semirolatile Organic Compounds (ug/L) 

Benzoic Acid 008006 ND 1.000 ND 15000 NL NA 
636001 2.000 1.000 ND 

bis(2-Ethykhexyl)phthalate (BEHP) 008004 46.000 ND ND 4.8 NL NA 

Butylbenzylphtbalate 008003 ND 2.000 ND 730 NL NA 
008004 ND 3.000 ND 

1,4-Dichlorobenzene 008006 ND ND 1.000 0.44 75 NA 

Diethylphthalate 008005 ND ND 1.00 2900 NL NA 

2,4-Dimethylphenol 008002 1.000 1.000 ND 73 NL NA 
008006 ND ND 6.000 

Di-n-butylphthalate 008003 ND ND 2.00 370 NL NA 
008004 ND ND 1.00 

2-Methylphenol (o-Cresol) 008006 ND ND 2.000 180 NL NA 
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Table 10 6 10 
Zone G 

SWMU 8, AOC 636 
A n w e r  Detected in Groundwater 

Tap Water 
I" Quarter Z"d Quarter 3" Quarter RBC' MCLISMCL' Shallow 

Name Location Conc. Cone. Cone. OlglL) OlglL) Background 

VolaWe Organic Compounds l&dL) 

Carbon &sulfide 008003 ND 6 00 ND IW NL N A 

Ethylknrene 008002 3 00 3 M) ND 130 700 N A 
008003 2 00 ND ND 

Xylene (Total) 008002 ND 8000 ND I ZOO IMXX) N A 

Semivolatlle Organic Compounds (ilg/L) 

Bemolc Acid 008M)6 ND I000  ND 15WO NL N A 
63MMl 2000 1000 ND 

bls(2 Ethylhexyl)phthalate (BEHP) 008m4 46.000 ND ND 4 8 NL N A 

Burylbenrylphthalate 008003 ND Z a W  ND 730 NL N A 
W8W4 ND 3000 ND 

1.4-DsNorobemene 008006 ND ND 1.000 0 44 75 N A 

D~ethylphthalate 008005 ND ND 1 0 0  2WO NL N A 

2 4 D~rnethylphenol 008002 I000 l o o 0  ND 73 NL N A 
008006 ND ND 6000 

Dl-n burylphthalate 008003 ND ND 2 00 370 NL N A 
o08004 ND ND 1 0 0  

2 Methvlohenol (o Cresol) 008006 ND ND 2WO 180 NL N A 



Zone G RCRA Facility Investigation Report 
NAVBASE Charleston 

Section 10 - Site Specific Evaluations 
Revision: 0 

Table 10.6.10 
Zone G 

SWMU 8, AOC 636 
Analytes Detected in Groundwater 

Name Location 
Quarter 
Conc. 

2" Quarter 
Conc. 

3" Quarter 
Conc. 

Tap Water.  
RBC 
(.41L) 

MCL/SMCL.  
(tg1L) 

Shallow 
Background 

4-Methylphenol (p-Cresol) 

Naphthalene 

008003 

008002 
008006 

ND 

2.000 
ND 

3.000 

1.000 
ND 

ND 

ND 
5.000 

18 

150 

NL 

NL 

NA 

NA 

Explosives/Propellant (ug/L) 

Hydrazine 008001 
008002 
008003 
008001 
008005 
008006 
636001 

NT 
NT 
NT 
NT 
NT 
NT 
ND 

ND 
7.300 

23.600 
ND 
ND 
ND 
ND 

16.700 
ND 
ND 

9.090 
10.200 
5.100 

16.000 

0.022 NL NA 

inorganics (ugIL) 

Aluminum (Al) 

Antimony (Sb) 

SO8W01 
S08W03 
SO8W05 
008001 
008002 
008003 
008001 
008005 
008006 
636001 

008003 

1000.000 
710.000 

1400.000 
129.000 
34.000 

720.000 
49.500 

120.000 
144.000 
468.000 

22.600 

NT 
NT 
NT 
ND 
43.900 

750.000 
61.300 

113.000 
ND 
45.100 

12.600 

NT 
NT 
NT 
509.000 
ND 
888.000 
ND 
130.000 
ND 

1200.000 

ND 

3700 

1.5 

50 

6 

692 

4.85 
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Table 10.6 10 
Zone G 

SWMU 8,  AOC 636 
Analytes Detected m Groundwater 

Tap Water 
I" Quarter 2"' Quarter 3'' Quarter RBC' MCLISMCL' Shallow 

Name Loeatlon Cone. bg/U (UdL) Bac ound 

4 Mechylphenol (p Crerol) 008003 ND 3MX) ND 18 NL N A 

Naphthalene 008002 2000 1000 ND I50 NL NA 
008006 ND ND 5000 

Explos~vedPropllant bg/L) 

Hydrazmne 008001 NT ND 16.700 0 022 NL N A 
008002 NT 7.300 ND 
008003 NT 2 3 . m  ND 
008004 NT ND 9.090 
008005 NT ND 10.200 
008006 NT ND 5.100 
636001 ND ND 16.000 

Inorgmcs bg/L) 

Alummum (Al) S08W01 1WO 000 NT NT 3700 50 692 
S08W03 710 000 NT NT 
S08WO5 1400 000 NT NT 
008001 129 000 ND 509 WO 
008002 34 000 43 9W ND 
008003 720 000 750 000 888 000 
008W 49 500 61 300 ND 
008005 120 000 113 000 130 000 
008006 144 000 ND ND 
636001 468 000 45 100 1200 000 

Annmony (Sb) 008003 2 2 . m  12.600 ND 15 6 4 85 
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Table 10.6.10 
Zone G 

SWMU 8, AOC 636 
Analytes Detected in Groundwater 

Name Location 
t' Quarter 

Cont. 
2.n°  Quarter 

Conc. 
3"I  Quarter 

Conc. 

Tap Water 
BBC 
(pg/L) 

MCL/SMCL.  
(pg1L) 

Shallow 
Background 

Arsenic (As) S08W03 15.000 NT NT 0.045 50 17.8 
S08W06 11.000 NT NT 
008001 6.400 5.000 5.600 
008003 8.000 13.000 10.200 
008004 4.330 9.400 2.300 
008005 6.800 2.800 4.500 
008006 17.700 17.200 31.700 
636001 ND 10.200 3.600 

Barium (Ha) SO8W01 33.000 NT NT 260 2000 31 
SO8W02 530.000 NT NT 
S08W03 68.000 NT NT 
S08W04 70.000 NT NT 
SO8W05 12.000 NT NT 
SO8W06 11.000 NT NT 
008001 40.600 66.800 38.300 
008002 1520.000 739.000 645.000 
008003 67.500 69.600 93.900 
008064 74.500 70.000 78.800 
008005 23.500 18.900 23.800 
008006 11.900 12.500 ND 
636001 56.700 35.500 106.000 

Beryllium (Be) 008001 ND 0.710 1.190 0.016 4 NL 
008002 ND ND 0.230 
008003 ND 3.700 1.300 
008004 ND 0.670 1.100 
008005 ND ND 0.280 
008006 ND 0.270 ND 
636001 ND 0.410 ND 
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Table 10.6.10 
Zone G 

SWMU 8, AOC 636 
Analytes Detected in Groundwater 

Tap Water 
1' Ounrter 2"' Quarter 3d Quarter RBC' MCLISMCL' . 

Name Location Conc. Cone. Conc. OldL) b d L )  Background 

Arsenic (As) S08W03 15.000 NT NT 0.045 50 17.8 
S08W06 11.000 NT NT 
008001 6.400 5.000 5 . m  
008003 8.000 13.000 10.200 
008004 4.330 9.400 2.300 
008005 6.800 2.800 4.500 
008006 17.700 17.200 31.700 
636001 ND I0200 3 . m  

Barium (Ba) 

Beryllium (Be) 
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Table 10.6.10 
Zone G 

SWMU 8, AOC 636 
Analytes Detected in Groundwater 

Name 	 Location 
r Quarter 

Conc. 
2" Quarter 

Cone. 
3" Quarter 

Conc. 

Tap Water 
RBC.  
(tig/L) 

MCL/SMCL.  
(yg/L) 

Shallow 
Background 

Cadmium (Cd) 636001 ND 0.710 1.400 1.8 5 0.53 

Calcium (Ca) SO8W01 120000.000 NT NT NL NL NL 
SO8WD2 110000.000 NT NT 
SO8W03 280000.000 NT NT 
SO8W04 110000.000 NT NT 
S08W05 94000.000 NT NT 
S08W06 93000.000 NT NT 
008001 127000.000 110000.000 124000.000 
008002 206000.000 117000.000 230000.000 
008003 282000.000 221000.000 242000.000 
008004 159000.000 152000.000 131000.000 
008005 182000.000 99800.000 100000.000 
008006 160000.000 107000.000 123000.000 
636001 157000.000 83400.000 165000.000 

Chromium (Cr) 008001 4.600 1.700 2.770 18 100 3.88 
008002 ND 1.300 ND 
008003 ND 9.400 6.700 
008004 ND 2.600 ND 
008005 ND 1.500 1.100 
636001 ND 1.700 3.200 

Cobalt (Co) 008001 1.500 ND 1.260 220 NL 1.45 
008003 ND ND 0.990 
008004 1.300 ND 1.900 
008005 0.910 ND 0.880 
008006 1.300 ND 1.100 
636001 1.800 ND 1.000 
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Table 10.6.10 
Zone G 

SWMU 8, AOC 636 
Analytes Detected in Groundwater 

Tap Water 
1' Quarter 2". Quarter 3'd Quarter RBC' MCLISMCL' Shallow 

Name Loeation Cone. Conc. Cone. CUglL) CUglL) Background 

Cadmturn (Cd) 636001 ND 0 710 1.402 1 8  5 0.53 

Calcium (Ca) 

Chromium (Cr) 

Cobalt (Co) 008001 1.500 ND 1.260 220 NL 1.45 
008003 ND ND 0.990 
008004 1.300 ND 1.900 
008005 0.910 ND 0.880 
008006 1.300 ND 1.100 
63M01 1.800 ND 1.W 
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Table 10.6.10 
Zone G 

SWMU 8, AOC 636 
Analytes Detected in Groundwater 

Name 	 Location 
1" Quarter 

Conc. 
rd Quarter 

Conc. 
3'" Quarter 

Conc. 

Tap Water 
RBC 
(ugiL) 

MCL/SMCI: 
(AWL) 

Shallow 
Background 

Copper (Cu) 008001 ND ND 3,300 13000 1300 8.33 
008002 22.300 10.900 7.000 
008003 44.800 14.100 18.100 

Iron (Fe) S08 W01 2600.000 NT NT 1100 300 NL 
S08W02 5800.000 NT NT 
SO8W03 2600.000 NT NT 
S08W04 7000.000 NT NT 
SO8W05 3200.000 NT NT 
SO8W06 2300.000 NT NT 
008001 6200.000 1400.000 2000.000 
008002 3830.000 1380.000 3090.000 
008003 1100.000 1250.000 1530.000 
008004 11400.000 14400.000 7620.000 
008005 15800.000 8760.000 8330.000 
008006 6190.000 6010.000 10400.000 
636001 22700.000 56100.000 27300.000 

Lead (Pb) 008002 9.100 5.200 ND 15 13 4.6 
008003 3.000 7.400 ND 
008006 10.200 NI) ND 
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Table 10.6.10 
Zone G 

SWMU 8, AOC 636 
Analytes Detected in Groundwater 

Tap Water 
1' Quarter ZUd Quarter 3'' Quarter RBC' MCLISMCL' Shallow 

Name Loention Cone. Conc. Conc. W L )  O.s/L) Background 

Copper (Cu) 008001 ND ND 3 300 13WO 13M 8.33 
008002 22.300 10 900 7000 
008003 44 800 14 103 18.100 

Iron (Fe) S08W01 2600.000 NT NT I 100 300 NL 
S08W02 5800.000 NT NT 
S08W03 2600.000 NT NT 
S08W04 7000.000 NT NT 
S08W05 3200.000 NT NT 
S08WM 2300.000 NT NT 
008001 6200.000 1400.000 2000.000 
008M)Z 3830.000 1380.000 3090.000 
008003 1100 WO 129.000 1530.000 
008004 11400.000 14400.000 7620.000 
008005 15800.000 8760.000 8330.000 
008W6 6190.000 6010.000 10400.000 
63MX)I 22700.000 56100.000 27300.000 

Lead (Pb) OX3002 9 100 5 200 ND 15 15 4 6 
008003 3000 74CO ND 
WM)6 10 200 ND ND 
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Table 10.6.18 
Zone G 

SWT/RJ 8, AOC 636 
Analytes Detected in Groundwater 

Name Location 
V Quarter 

Conc. 
2" Quarter 

Conc. 
3'd  Quarter 

Conc. 

Tap Water 
RBC 
(uei.) 

MCL/SMCL.  
(pg/L) 

Shallow 
Background 

Magnesium (Mg) SO8W01 820000.000 NT NT NL NL NI. 
S08W02 78000.000 NT NT 
S08W03 920000.000 NT NT 
S08W04 920000.000 NT NT 
S08W05 250000.000 NT NT 
S08W06 75000.000 NT NT 
008001 867000.000 760000.000 740000.000 
008002 159000.000 78600.000 120000.000 
008003 1060000.000 945000.000 921000.000 
008004 836000.000 719000.000 733000.000 
008005 190000.000 165000.000 185000.000 
008006 107000.000 80700.000 139000.000 
636001 714000.000 146000.000 380000.000 

Manganese (Mn) SO8W01 87.000 NT NT 84 50 2906 
S08W02 120.000 NT NT 
508W03 84.000 NT NT 
S08W04 140.000 NT NT 
S08W05 1100.000 NT NT 
S08W06 750.000 NT NT 
008001 180.000 186.000 90.600 
008002 217.000 183.000 258.000 
008003 39.000 ND ND 
008004 239.000 201.000 162.000 
008005 1120.000 809.000 774.000 
008006 1620.000 885.000 1470.000 
636001 648.000 679.000 487.000 

Mercury (Hg) 636001 ND ND 0.280 1.1 2.0 NI. 
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Table 10.6.10 
Zane G 

SWMU 8, AOC 636 
Analyles Detected in Groundwater 

Tap Water 
1" Quarter 2"' Quarter 3'd Quarter RBC' MCLISMCL' ShaUaw 

Nnme Loeation Cone. Conc. Conc. b%L) b%L) Background 

Magnesium (Mg) S08W01 820000.000 NT NT NL NL NL 
S08W02 78000.000 NT NT 
S08W03 920000.000 NT NT 
S08WM 920000.000 NT NT 
S08W05 250000.000 NT NT 
SO8W06 75000.000 NT NT 
008001 867000.000 7600M).000 74W00.000 

Mercury (Hg) 63MX)l ND ND 0.280 1 . 1  2 .0  NL 
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Table 10.6.10 
Zone G 

SWMU 8, AOC 636 
Analytes Detected in Groundwater 

Tap Water 
1' Quarter 	2" Quarter 	3" Quarter 	BBC. 	 MCL/SMCL. 	 Shallow 

Name 	 Location 	Conc. 	Conc. 	 Conc. 	 (AWL) 	 ()AWL) 	 Background 

Nickel (Ni) 008001 	3.000 	 1.600 	 1.010 
008002 	2.000 	 1.400 	 0.910 
008003 	ND 	 4.300 	 2.000 
008004 	ND 	 0.770 	ND 
008005 	2.200 	 1.900 	 1.200 
008006 	2.900 	 1.200 	 2.000 
636001 	ND 	 ND 	 1.900 

73 100 	 4.08 

Potassium (K) SORWO I 270000.000 NT NT NI NL NL 
SORWO2 33000.000 NT NT 
S08W03 280000.000 NT NT 
S08W04 260000.000 NT NT 
SORWO5 90000.000 NT NT 
S08W06 36000.000 NT NT 
008001 288000.000 260000.000 261000.000 
008002 56400.000 58600.000 39400.000 
008003 322000.000 284000.000 276000.000 
008004 253000.000 211000.000 235000.000 
008005 7140(1.000 102000.000 67600.000 
008006 50100.000 47700.000 60700.000 
636001 224000.000 66700.000 120000.000 

Selenium (Se) 636001 2.900 3.500 ND 18 50 4.3 

Silver (Ag) 008001 1.400 ND ND 18 100 1.65 
008003 ND ND 1.200 
008005 1.700 ND ND 
008006 ND ND 1.500 
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Table 10.6.10 
Zone G 

SWMU 8,  AOC 636 
Analytes Detected in Groundwater 

Tap Water 
1' Quarter Ld Quarter 3" Quarter RBC' MCLISMCL' Shallow 

Name Locatlon Conc. Cone. Cone. b d L )  b d L )  Background 

N~ckel (NI) 00BM)I 3000 1600 1010 73 I00 4 08 
008002 2000 l 4 W  0 910 
008003 ND 4 300 2000 
008W N D  0 770 ND 
008005 2 200 1900 lux) 
0080% 2900 l 200 2000 
636001 N D  N D  I900 

Potassium (K) 

Selenium (Se) 63MX)I 2900 3.500 N D  18 50 4.3 

Silver (Ag) 
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Table 10.6.10 
Zone G 

SWMU 8, AOC 636 
Analytes Detected in Groundwater 

Name 	 Location 
1' Quarter 

Conc. 
2' Quarter 

Conc. 
3" Quarter 

Conc. 

Tap Water 
RBC 
(i.Lg/L) 

MCL/SMCL.  
(AWL) 

Shallow 
Background 

Sodium (Na) S08W01 6500000.000 NT NT NL NL NL 
S08W02 650000.000 NT NT 
SO8W03 7700000.000 NT NT 
SO8W04 7500000.000 NT NT 
SO8W05 2300000.000 NT NT 
508W06 790000.000 NT NT 
008001 8420000.000 7510000.000 7760000.000 
008002 1400000.000 1080000.000 1030000.000 
008003 8850000.000 8170000.000 8010000.000 
008004 7880000.000 6840000.000 7400000.000 
008005 2050000.000 2280000.000 2140000.000 
008006 10443000.000 804000.000 1380000.000 
636001 6310000.000 1510000.000 3590000.000 

Thallium (11) 008002 3.900 ND ND 0.29 2 NL 
008003 ND 7.400 ND 
008004 4.600 6.400 ND 
008005 ND 5.800 ND 

Tin (Sn) 008003 3.400 ND ND 2200 NL NL 

Vanadium (V) SO8W01 17.000 NT NT 26 NL 13.4 
S08W03 25.000 NT NT 
008001 6.800 18.300 24.000 
008002 1.300 1.900 3.100 
008003 49.000 12.400 19.500 
008004 ND 1.600 1.700 
008005 2.500 3.600 5.200 
008006 2.900 2.200 3.500 
636001 2.900 5.000 5.700 
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Table 10.6.10 
Zone G 

SWMU 8, AOC 636 
Analytes Detected in Groundwater 

Tap Water 
1' Ouarter 2"' Ouarter 3" Ouarter RBC' MCLISMCL' Shallow - - - 

Name Loeation Cone. Conc. Conc. W L )  @dL) Background 

Sodium (Na) 

Thallium (TI) 

Tin (Sn) 

Vanadium (V) 
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Table 10.6.10 
Zone G 

SWMU 8, AOC 636 
Analytes Detected in Groundwater 

1°  Quarter 
Name 	 Location 	Conc. 

2' Quarter 	3rd Quarter 
Conc. 	 Cont. 

Tap Water 
RBC 
(44./L) 

MCL/SMCL.  
(ag/L) 

Shallow 
Background 

Zinc (Zn) 808W01 
808W03 
008002 
008003 
636001 

40.000 
29.000 

ND 
181.000 
ND 

NT 
NT 
18.400 
14.800 

ND 

NT 
NT 
ND 
ND 

9.000 

1100 	 5000 	 15.6 

Notes: 
NL 	= 	Not listed 
NA 	= 	Not applicable 
NT 	 Not taken 
44g/L 	= 	Micrograms per liter 
• = 	Tap Water RBCs (THQ=0.1) from Risk-Based Concentration Table (USEPA, October 22, 1997), and MCLs/SMCLs from Drinking Water Regulations and Health Advisories 

(USEPA, 1996d) 
Bolded concentrations exceed both the RBC and the zone background 
All background values for Zone G are based on twice the means of the grid sample concentrations. Background values for groundwater are based on two sampling rounds in two wells at each depth 
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Table 10.6.10 
Zone G 

SWMU 8,  AOC 636 
Analytes Detected in Groundwater 

Tap Water 
1' Quarter 2"' Quarter 3" Quarter RBC' MCLISMCL' Shallow 

Name Laeation Cone. Canc. Cone. b d L )  b d L )  Background 

ZUK. (Zn) S08WO1 40.000 NT NT I100 5WO 15.6 
S08W03 29 WO NT NT 
M)8W2 ND 18 4M) ND 
008003 181.000 14.800 ND 

Notes: 
NL = Not listed 
NA = Not applicable 
NT = Not takcn 
pgIL = Micrograms per liter 
* = Tap Water RBCs (THQ=O.I) fmm Risk-Based Concenrrorion Table (USEPA, October 22, 1997). and MCLslSMCLs from Drinking Waler Regulafions and Healrh Advisories 

(USEPA. 1996d) 
Balded concentrations exceed both the RBC and the zone background 
All background values for Zone G are based an twice the means of the grid sample concentrations. Background values for groundwater are based on two sampling rounds in two wells at each depth 
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Pesticides and PCBs in Groundwater  

No pesticides or PCBs were detected in shallow groundwater samples at SWMU 8 and AOC 636. 2 

3 

Other Organics in Groundwater 	 4 

Hydrazine was not detected during the first-quarter above its respective tap water RBC in shallow 5 

groundwater samples collected from AOC 636. Figure 10.6-26 presents hydrazine concentrations 6 

detected in second-quarter shallow groundwater samples at the site. 	 7 

8 

Inorganic Elements in Groundwater 	 9 

Twenty-one metals were detected in shallow groundwater at SWMU 8 and AOC 636. Of these, to 

antimony, barium, thallium, and vanadium exceeded their respective tap water RBCs and Zone G ii 

shallow groundwater background concentrations. Figures 10.6-27 through 10.6-30 present 12 

antimony, barium, thallium and vanadium concentrations detected in shallow groundwater at 13 

SWMU 8 and AOC 636. Iron was also detected at concentrations exceeding its tap water RBC. 14 

However, because iron is considered an essential nutrient, no background was established for iron 15 

in shallow groundwater. 	 16 

17 

10.6.5 	Fate and Transport Assessment 	 ‘8 

These sites were combined into one investigation due to their close proximity and their potential 19 

for similar contaminants. Environmental media sampled as part of the SWMU 8 and AOC 636 20 

investigation included surface soil, subsurface soil, and shallow groundwater. Potential 21 

constituent migration pathways investigated for SWMU 8 and AOC 636 include soil-to- 22 

groundwater, groundwater-to-surface water, and emission of volatile organic compounds from 23 

surface soil to air. 	 24 

10.6.124 
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Pesticides and PCBs in Groundwater 

No pesticides or PCBs were detected in shallow groundwater samples at SWMU 8 and AOC 636. 

Other Organics in Groundwater 

Hydrazine was not detected during the first-quarter above its respective tap water RBC in shallow 

groundwater samples collected from AOC 636. Figure 10.6-26 presents hydrazine concentrations 

detected in second-quarter shallow groundwater samples at the site. 

Inorganic Elements in Groundwater 

Twenty-one metals were detected in shallow groundwater at SWMU 8 and AOC 636. Of these, 

antimony, barium, thallium, and vanadium exceeded their respective tap water RBCs and Zone G 

shallow groundwater background concentrations. Figures 10.6-27 through 10.6-30 present 

antimony, barium, thallium and vanadium concentrations detected in shallow groundwater at 

SWMU 8 and AOC 636. Iron was also detected at concentrations exceeding its tap water RBC. 

However, because iron is considered an essential nutrient, no background was established for iron 

in shallow groundwater. 

10.6.5 Fate and Transport Assessment 

These sites were combined into one investigation due to their close proximity and their potential 

for similar contaminants. Environmental media sampled as part of the SWMU 8 and AOC 636 

investigation included surface soil, subsurface soil, and shallow groundwater. Potential 

constituent migration pathways investigated for SWMU 8 and AOC 636 include soil-to- 

groundwater, groundwater-to-surface water, and emission of volatile organic compounds from 

surface soil to air. 
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10.6.5.1 Soil-to-Groundwater Cross-Media Transport 	 1 

Table 10.6.11 compares maximum detected organic compound concentrations in surface soil and 2 

subsurface soil samples to risk-based soil screening levels considered protective of groundwater. 3 

4 

For inorganic analytes, maximum concentrations in soil are compared to the greater of s 

(a) risk-based soil screening levels or (b) background concentrations. To provide a conservative 6 

screen, generic soil screening levels are used; leachate entering the aquifer is assumed to be 7 

diluted by a ratio of 20:1, with no attenuation of constituents in soil (DAF = 20). 	 5 

9 

Thirteen organic compounds were detected in SWMU 8 and AOC 636 surface or subsurface soil 10 

at concentrations exceeding groundwater protection SSLs. With the exception of hydrazine, most 11 

of the organic exceedances are limited to the SWMU 8 area. VOCs exceeding applicable SSLs 12 

include 1,1,2,2-tetrachloroethane and 1,1,2-trichloroethane. Both of the VOCs exceeded 13 

applicable SSLs in the subsurface soil. The dominant chemical group exhibiting concentrations 14 

above SSLs are the SVOCs. Eight SVOCs were found to exceed their respective screening levels 15 

at the combined site. Additionally, most of the SVOC exceedances are noted in the surface soil. 16 

These compounds are common constituents of waste oil as primary ingredients and degradation 17 

products. Being of high molecular weight, these organic compounds tend to become immobile is 

quite rapidly (through adsorption onto soil media), as evidenced at the site by their vertical 19 

distribution (lower concentrations with depth). The presence of one pesticide - dieldrin - at 20 

SWMU 8 exhibiting SSL exceedances in both surface soil and subsurface soil may potentially be 21 

a residual from normal application, or possibly wastes containing dieldrin may have been disposed 22 

of with the oil sludge during previous operations. The vertical distribution of dieldrin is consistent 23 

with a surface application of dieldrin. This pesticide has a strong affinity to adsorb to soil media, 24 

thereby limiting its mobility and attenuating its concentrations with depth in the soil column. 25 

26 

10.6.130 
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10.6.5.1 Soil-to-Groundwater Cross-Media Transport I 

Table 10.6.11 compares maximum detected organic compound concentrations in surface soil and 2 

subsurface soil samples to risk-based soil screening levels considered protective of groundwater. 3 

4 

For inorganic analytes, maximum concentrations in soil are compared to the greater of s 

(a) risk-based soil screening levels or @) background concentrations. To provide a conservative 6 

screen, generic soil screening levels are used; leachate entering the aquifer is assumed to be 7 

diluted by a ratio of 20: 1, with no attenuation of constituents in soil (DAF=20). 8 

9 

Thirteen organic compounds were detected in SWMU 8 and AOC 636 surface or subsurface soil lo  

at concentrations exceeding groundwater protection SSLs. With the exception of hydrazine, most I I 

of the organic exceedances are limited to the SWMU 8 area. VOCs exceeding applicable SSLs 12 

include 1,1,2,2-tetrachloroethane and 1,1,2-trichloroethane. Both of the VOCs exceeded 1 3  

applicable SSLs in the subsurface soil. The dominant chemical group exhibiting concentrations 14 

above SSLs are the SVOCs. Eight SVOCs were found to exceed their respective screening levels 1s 

at the combined site. Additionally, most of the SVOC exceedances are noted in the surface soil. 1 6  

These compounds are common constituents of waste oil as primary ingredients and degradation 17 

products. Being of high molecular weight, these organic compounds tend to become immobile 18 

quite rapidly (through adsorption onto soil media), as evidenced at the site by their vertical IY 

distribution (lower concentrations with depth). The presence of one pesticide - dieldrin - at 20 

SWMU 8 exhibiting SSL exceedances in both surface soil and subsurface soil may potentially be 21 

a residual from normal application, or possibly wastes containing dieldrin may have been disposed 22 

of with the oil sludge during previous operations. The vertical distribution of dieldrin is consistent 23 

with a surface application of dieldrin. This pesticide has a strong affinity to adsorb to soil media, 24 

thereby limiting its mobility and attenuating its concentrations with depth in the soil column. 2s 

26 



Table 10 6 11 
Chemicals Doomed in Surface Sad Subsurface Soil, and Shallow Groundwater 

Comparison to SSLs, Tap Water RBCs. Sa!heeler Surface Water Chronic Screening Levels. and Background Concentrations 

NAVBASE Cbarlemon. Zone Cl SWMU S and AOC 636 

Charleston, South Carolina 

Parameter 

Max Concentration 

Surface 	Subsurface 

Soil 	Soil 

Max. Concentration 

Shallop 	Deep 

GW 	GW 

Screaming Concentration • 

Soil re 	 Saltwater 

GW 	Tap Water Surf Wte 

SSL 	RBC 	Chronic. 

Soil 	Water 

Units Units 

Ground. 
waver 

Leaching Migration 

Potential 	Concern 

Surface 

Vi 6ILY 

Migration 

Concern 

Volatile Organic Compounds 

Acetone 220 1100 ND NA 16000 	3700 NA 110,1,0 COO NO NO NO 

2-Butanone (MEK 1 30 10 ND NA 7900 	1900 NA maw mt. NO NO NO 

Carbon disulfide 1 I 79 ND NA 351100 	1000 NA uoxo vat NO NO NO 

Chlorohearene 165 50 ND NA 1000 	39 105 I.., OWL NO NO NO 

Ethylbenzene £140 66 3 NA 13000 	1300 4.1 ULU 0 OD.S. NO NO NO 

I _12.2•Tetrachlorrielhane ND 10 ND NA 3 	0052 90,2 UMW rot. YES NO NO 

Toluene 520 6 ND NA 12000 	750 37 O0.0 OGI. NO NO NO 

1.1.1.-Trichloroethane 1600 08 ND NA 2000 	540 NA moo MI NO NO NO 

1,1,2-Trichloroethane ND 02 ND NA 20 	0_19 NA UO.I.G WA YES NO NO 

Vinyl Acetate ND 17 ND NA 170000 	37(810 NA race out NO NO NO 

Xylene (total) 3400 14 ND NA 140000 	12006 NA .use exit NO NO NO 

Semivolatile Organic Compounds 

Acenaphthene 5800 830 ND NA 570000 	2200 9 7 uoso ifor NO NO NO 

Acenaphthylene 100 ND ND NA 2930(10 	1500 NA uoir. int NO NO NO 

Anthracene 16600 1100 ND NA 17000000 	11000 NA nolo coot NO NO NO 

Benzoic nerd 40 64 2 NA 400000 	150000 NA kg.... UGI. NO NO NO 

Elenzo(glitItierOetr. 15850 750 ND NA 9.66E-r00 	1506 NA noun, unit NO NO NO 

Benzola)pyrene equivalents 

Benzolalandeneenc 430200 2400 ND NA 2000 	0 092 NA icon, not YES NO NO 

Benzo(a)pyrene 11600 3800 ND NA 8000 	0 0092 NA tio..ko out YES NO NO 

13enzo(b)fluorantheno 41750 2400 ND NA 5000 	0 692 NA tout out YES NO NO 

Benzockplooranthenc 20710 5100 ND NA 49000 	092 NA 1_,G1,0 Cal. NO NO NO 

Chrymne 95000 9300 ND NA 160000 	9 2 NA uti.ou oat NO NO NO 

Dibenzo(alilanthracene 4555 150 ND NA 2000 	0 0092 NA im.yri ticia. YES NO NO 

Indenc41,2.3-cd)p,0rent 18400 760 	ND NA (4000 	0 092 NA I 1... n con YES NO NO 

Butylbotryiphihalme 130 ND 	ND NA 930000 	7300 29.4 noon oat NO NO NO 

Carbazole 3595 320 	ND NA 600 	3 4 NA voui inn YES NO NO 

4-Chloroaniline 70 NA 	ND NA 700 	ISO NA Moti LIG, YES NO NO 

Dieenzofbran 2065 52 	ND NA 50000 	150 NA mac oat NO NO NO 

2,44)tinethylphenol ND ND 	I NA 9000 	730 NA Lou. liGl. NO NO 140 

2.4-Dinitrotoluene 130 ND 	ND NA 0 0 	0 099 NA mu: out YES NO NO 

bis(2-EthylhaXyl)phthala4 (BENE) 920 ND 46 NA 3600000 	9.8 NA ...KO not NO YES NO 

Flooranthent 110500 7500 ND NA 4300000 	1500 1.6 ousci, union NO NO 140 

Eluorene 5100 780 ND NA 560000 	1500 NA coon, rant NO NO NO 

2-Methylnaphthalene 510 63000 ND NA 126000 	1500 NA 1,11:11 MO. NO NO NO 

4-Methylphenol (p-cresol) ND ND ND NA 1380 	180 NA UWE, WI NO NO NO 

Naphthalene 430 12000 2 NA 84000 	1500 23.5 ou.sici tics, NO NO NO 

Phenamitrone 65000 42000 ND NA 13000401 	1500 NA 11..0. not NO NO NO 

Porenc 107500 30X1!01 ND NA 920000 	1100 NA Of it, r inc.,. NO NO NO 

Pesticides/PCB Compounds 

Aldrin 4] 76 ND NA 500 	0 004 013 w1.0 Ufa NO NO NO 

Aroclor-1269 920 5711 ND NA 1000 	0 034 003 uosen lam NO NO NO 

alpha-Chlordane 
gamma-Chlordane 

11 

955 

240 
34 

ND 
ND 

NA 
NA 

10000 	019 

10000 	019 

0 004 

0 004 

061, 
1 IG kli 

trot 

rot 

NO 
NO 

NO 
NO 

NO 
NO 

44'•DDD 170 100 ND NA 16000 	020 11025 ounce Or, NO NO NO 

44'-DDE 117 5 1211 ND ' NA 54000 	02 014 Vb., non NO NO NO 

4,4'-DDT lit 260 ND NA 32000 	0 2 0 001 rout ...ea NO NO NO 

Dieldrin 46 610 ND NA 4 	01042 00019 roue WI_ YES NO NO 

Endosulfan 11 ND 19 ND NA 14000 	220 00081 1,.1O-V, on,,. NO NO NO 

Endrin ND 47 ND NA 1000 	II 0.0023 otinu OO, NO NO NO 

Etinrin Aldehyde 4 71 ND NA 1000 	11 NA civao riot NO NO NO 

Endnn Ketone 4 5 6 ND NA 1000 	11 NA I on.-Ati 1.1. NO NO NO 

Heptachlor 3 9 ND ND NA 23000 	0 0023 0 0036 1,11.6 11141 NO NO T40 

Heptachlor Epoxide 11 231] ND NA 700 	110012 0 0036 0010 110 NO NO NO 

Dioxin compounds 
Dioxin (TCDD TEO) 1 AN NA 1 	NA NA 1900 	045 III NOLO Pt NO NO NO 

Hydrazine 
Hydrazine 274 07 23 Ii NA 0 008 	0 321 NA coon 00. YES YES NO 

Inorganic Compounds 
Aluminum 12100 365(01 1400 NA 1000000 	37000 NA ......!! I, 	o. NO NO NO 

Antirnonv 76 32 276 NA 5 	I , NA I. I, to. YES YES NO 

Arsenic 150 21 17 7 NA 29 	IR 7 36 WOO i COs YES NO NO 

Barium 120 50I 1520 NA 1600 	2600 NA wiiria, vat NO NO NO 

Bei, Ilium 1 16 ND NA 63 	12 NA MG 1., ion NO NO NO 

Cadmium 115 59  NO NA II 	111 93 mil,: io:i NO NO NO 

Chromium ((oral) 103 103 4 6 NA 11001405) 	100 50 WI., 11,11- NO NO NO 

Cobalt 14 17 I 	14 NA 2000 	2200 NA as.. rut NO NO NO 

Copper 1330 14000 99 X NA 920 	110000 8 33 MG I., 1a4 YES NO YES 

C)anine 03 NA NA NA 90 	730 3A area. ,. NO NO NO 

Lead 454 1900 10 2 NA 91E1 	15 8.5 144111,13 List YES NO YES 

Manganese 270 1600 16211 NA 1100 	25611 NA con.. 00, YES NO NO 

Merton 063 69 ND NA 21 	II 0.025 mine oils YES NO NO 

Nickel 34.4 79 1 NA 150 	710 21 7 vow. 1.101 NO NO NO 

Selenium 0 49 2 2 2'1 NA S 	1110 71 ainvi eel NO NO NO 

Sileici 12 34 t7 NA 34 	180 29 mot., no.t NO NO NO 

Thallium 092 1 46 NA 095 	29 213 inonku act YES YES NO 

Tin 39.2 ND 3400 NA 1 1 OW) 	22000 NA moo: out NO NO NO 

Vanadium 30 96 49 NA 0000 	260 NA PM i'Lli U. 140 NO NO 

Zinc 1270 3300 181 NA 12000 	11000 46 i....01, out NO NO YES 

• Screening Concentrations. 

Soil ro GW • Generic SSLs based on  DAF = 20. from 1996 Soil Screening Guidance or calculated using values from Table 6 4 

Tap Water RBC • From EPA Region III Risk-Based Concentration Table, October 22. 1997 

Salt Walcr Surface Winer Chronic • From EPA Supplemental Guidance to RAGS Region W Ballerms. Ecological Risk Assessment November, 1995, Table 2 

For morgaluss. the value shown is the greaser of the relevant screening value or the corresponding background value 

NA - Nos available/No! applicable 

ND -Not detected 
RAC • Risk bated concentration 

SSL Soil screening level 
MG/KG • Milligrams per kilogram 

NG(KG - Nanograms per kilogram 

P01 - heograms per liter 

UG/KG Micrograms per kilogram 

UG/L . Micrograms per liter 

ISL - Soil .rmn.. lnrl 
M G K G .  Mil%nm> wr Lilogrvn 

NGKG -~anognmr  wrk~lognn 
PGR - PcOBmmI PO IhI1 
UGKG - Micmgnmr wr k l I I L L  
UOlL - M.mgm.I wr Illrr 
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Hydrazine was detected in both surface and subsurface soil at SWMU 8 as well as at AOC 636 1 

at concentrations exceeding groundwater protection SSLs. The exceedances for hydrazine noted 2 

at this site are primarily in soil samples taken at AOC 636 locations. Hydrazine is commonly 3 

associated with torpedo propellant fuels, and its presence at this site is consistent with historical 4 

activities at AOC 636. The majority of organic compounds detected above SSLs in the soil were s 

either not detected in the shallow groundwater or were detected at concentrations not exceeding 6 

applicable groundwater protection screening criteria. Two organic constituents were detected in 7 

concentrations above applicable screening levels in shallow groundwater at SWMU 8 - bis(2- 8 

ethylhexyppthalate and hydrazine -thus the soil-to-groundwater migration pathway for those two 9 

organic compounds at this site is considered valid. 	 10 

1 1 

Seven inorganic analytes were detected in surface or subsurface soil at concentrations exceeding 12 

groundwater protection SSLs. Specifically, antimony, arsenic, copper, lead, manganese, mercury, 13 

and thallium were found to exceed their respective screening levels at this site. Similar to the 14 

organic compounds, most of the inorganic constituents detected above applicable screening levels 15 

are limited to the SWMU 8 soil samples. The presence of some of these inorganic may be 16 

consistent with historical activities at this site as metals are common constituents in waste oil. The 17 

widespread occurrence of antimony relative to other inorganic constituents is unusual, and its is 

attribution to past activities is conjectural. The presence of antimony at the concentrations and r9 

locations noted may possibly be associated with the fill material used following cessation of site 20 

activities. Two inorganic constituents - antimony and thallium - that were noted to exceed 21 

applicable SSLs were also present in groundwater at concentrations exceeding groundwater 22 

risk-based migration screening levels; copper, lead, and zinc were present in shallow groundwater 23 

at concentrations exceeding saltwater surface water chronic values. The presence of these 24 

constituents in concentrations above applicable groundwater screening levels indicate that the 25 

soil-to-groundwater pathway for inorganic constituents is valid. 	 26 

27 
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Hydrazine was detected in both surface and subsurface soil at SWMU 8 as well as at AOC 636 I 

at concentrations exceeding groundwater protection SSLs. The exceedances for hydrazine noted 2 

at this site are primarily in soil samples taken at AOC 636 locations. Hydrazine is commonly 3 

associated with torpedo propellant fuels, and its presence at this site is consistent with historical 4 

activities at AOC 636. The majority of organic compounds detected above SSLs in the soil were s 

either not detected in the shallow groundwater or were detected at concentrations not exceeding 6 

applicable groundwater protection screening criteria. Two organic constituents were detected in 7 

concentrations above applicable screening levels in shallow groundwater at SWMU 8 - bis(2- 8 

ethy1hexyl)pthalate and hydrazine -thus the soil-to-groundwater migration pathway for those two 9 

organic compounds at this site is considered valid. 10 

I I 

Seven inorganic analytes were detected in surface or subsurface soil at concentrations exceeding 12 

groundwater protection SSLs. Specifically, antimony, arsenic, copper, lead, manganese, mercury, 13 

and thallium were found to exceed their respective screening levels at this site. Similar to the 14 

organic compounds, most of the inorganic constituents detected above applicable screening levels 15 

are limited to the SWMU 8 soil samples. The presence of some of these inorganic may be 1 6  

consistent with historical activities at this site as metals are common constituents in waste oil. The 17 

widespread occurrence of antimony relative to other inorganic constituents is unusual, and its 18 

attribution to past activities is conjectural. The presence of antimony at the concentrations and 19 

locations noted may possibly be associated with the fill material used following cessation of site 20 

activities. Two inorganic constituents - antimony and thallium - that were noted to exceed 21 

applicable SSLs were also present in groundwater at concentrations exceeding groundwater 22 

risk-based migration screening levels; copper, lead, and zinc were present in shallow groundwater 23 

at concentrations exceeding saltwater surface water chronic values. The presence of these 24 

constituents in concentrations above applicable groundwater screening levels indicate that the 2s 

soil-to-groundwater pathway for inorganic constituents is valid. 26 

27 
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10.6.5.2 Groundwater-to-Surface Water Cross-Media Transport 

Table 10.6.11 also compares maximum detected organic constituent concentrations in shallow 2 

groundwater samples to risk-based concentrations for drinking water, and to chronic ambient 

saltwater quality criteria values for the protection of aquatic life (saltwater surface water chronic 4 

screening values). For inorganic constituents, maximum concentrations in groundwater are 

compared to the greater of (a) risk-based drinking water concentrations, or (b) background 6 

concentrations for groundwater, as well as to the saltwater surface water chronic values. To 7 

provide a conservative screening, no attenuation or dilution of constituents in groundwater is 

assumed before comparison to the relevant standards. 	 9 

10 

Two organic compounds - bis(2-ethylhexyl)pthalate and hydrazine - were present in groundwater i 

at concentrations exceeding the applicable tap water RBC screening levels. Shallow groundwater 12 

exceedances for organic compounds at the site are limited to the SWMU 8 area. Two inorganic 13 

analytes - antimony and thallium - were detected at concentration that exceeded the applicable RBC 14 

screening levels. No organic constituents were present at concentrations exceeding their respective 15 

saltwater surface water chronic screening values. Three inorganic analytes - copper, lead, and 16 

zinc - were present at concentrations exceeding their respective saltwater surface water chronic 17 

screening values. Additionally, all saltwater surface water chronic screening exceedances noted 18 

for this site were found at SWMU 8. Based on the first-quarter groundwater sampling results, the 19 

pathways for a number of both organic and inorganic analytes appears to be valid. However, third 20 

quarter groundwater sampling results indicate that hydrazine is the only organic that exceeds the 21 

applicable RBC, and copper is the only inorganic that exceeds the applicable saltwater surface 22 

water chronic screening value. Further, the risk-based pathway is incomplete due to the absence 23 

of a potential receptor. The groundwater flow direction at SWMU 8 and AOC 636 is inconsistent 24 

with discharge to a nearby surface water receptor. As a result, from a fate and transport 25 

perspective, both of these pathways are considered invalid. 	 26 

27 
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10.6.5.2 Groundwater-to-Surface Water Cross-Media Transport I 

Table 10.6.11 also compares maximum detected organic constituent concentrations in shallow 2 

groundwater samples to risk-based concentrations for drinking water, and to chronic ambient 3 

saltwater quality criteria values for the protection of aquatic life (saltwater surface water chronic 4 

screening values). For inorganic constituents, maximum concentrations in groundwater are s 

compared to the greater of (a) risk-based drinking water concentrations, or (b) background 6 

concentrations for groundwater, as well as to the saltwater surface water chronic values. To 7 

provide a conservative screening, no attenuation or dilution of constituents in groundwater is 8 

assumed before comparison to the relevant standards. 9 

Two organic compounds - bis(2-ethylhexy1)pthalate and hydrazine - were present in groundwater I I 

at concentrations exceeding the applicable tap water RBC screening levels. Shallow groundwater 12 

exceedances for organic compounds at the site are limited to the SWMU 8 area. Two inorganic 1 3  

analytes - antimony and thallium - were detected at concentration that exceeded the applicable RBC 14 

screening levels. No organic constituents were present at concentrations exceeding their respective I 5 

saltwater surface water chronic screening values. Three inorganic analytes - copper, lead, and 1 6  

zinc - were present at concentrations exceeding their respective saltwater surface water chronic 17 

screening values. Additionally, all saltwater surface water chronic screening exceedances noted 1 8  

for this site were found at SWMU 8. Based on the first-quarter groundwater sampling results, the 1s 

pathways for a number of both organic and inorganic analytes appears to be valid. However, third 20 

quarter groundwater sampling results indicate that hydrazine is the only organic that exceeds the 21 

applicable RBC, and copper is the only inorganic that exceeds the applicable saltwater surface 22 

water chronic screening value. Further, the risk-based pathway is incomplete due to the absence 23 

of a potential receptor. The groundwater flow direction at SWMU 8 and AOC 636 is inconsistent 24 

with discharge to a nearby surface water receptor. As a result, from a fate and transport 2s 

perspective, both of these pathways are considered invalid. 26 
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10.6.5.3 Soil-to-Air Cross-Media Transport 

Table 10.6.12 lists the VOCs which were detected in surface soil samples collected at SWMU 8 2 

and AOC 636 along with the corresponding soil-to-air volatilization screening criteria. Eight 3 

VOCs were detected in surface soil but none exceeded the soil-to-air volatilization screening 4 

levels, consequently, the soil-to-air migration pathway is not considered valid. 	 5 

6 

10.6.5.4 Fate and Transport Summary 	 7 

With the exception of hydrazine, most of the organic compound exceedances at SWMU 8 and 8 

AOC 636 soil are limited to the SWMU 8 area. The dominant chemical group exhibiting 9 

concentrations above applicable SSLs are the SVOCs, which were noted primarily in surface soil 10 

at the site. These high molecular weight compounds tend to become immobile quite rapidly as i 

they move downward through the soil column, as evidenced by their vertical distribution at 12 

SWMU 8. The presence of dieldrin is inconsistent with historical practices at the site. However 13 

its presence in site soil may be attributable to either a previous application at the site and 14 

surrounding area or as a waste that was disposed of in the disposal area. The presence of 15 

hydrazine in soil is consistent with AOC 636 historical activities. Concentrations of hydrazine 16 

exceed applicable SSLs most prominently at AOC 636. The majority of organic constituents 17 

detected in site soil which exceed applicable SSLs were either not detected in shallow groundwater 18 

or were below applicable groundwater screening levels. However, the soil-to-groundwater 19 

pathway is validated by the presence of bis(2-ethylhexyl)pthalate and hydrazine, both of which 20 

were present above applicable screening concentrations in shallow groundwater. Similar to the 21 

organic compounds detected at SWMU 8 and AOC 636, most of the inorganic analytes exceeding 22 

groundwater protection SSLs are limited to the SWMU 8 area. Although some of the inorganic 23 

constituents detected may be associated with past activities at the site, the widespread occurrence 24 

of antimony relative to other inorganic constituents is notable, and may be associated with the fill 25 

material used to reclaim the area. Thallium and antimony were detected in soil at concentrations 26 

exceeding groundwater protection SSLs. These analytes were also present in groundwater at 27 
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10.6.5.3 Soil-to-Air Cross-Media Transport I 

Table 10.6.12 lists the VOCs which were detected in surface soil samples collected at SWMU 8 2 

and AOC 636 along with the corresponding soil-to-air volatilization screening criteria. Eight 3 

VOCs were detected in surface soil but none exceeded the soil-to-air volatilization screening 4 

levels, consequently, the soil-to-air migration pathway is not considered valid. 5 

6 

10.6.5.4 Fate and Transport Summary 7 

With the exception of hydrazine, most of the organic compound exceedances at SWMU 8 and 8 

AOC 636 soil are limited to the SWMU 8 area. The dominant chemical group exhibiting 9 

concentrations above applicable SSLs are the SVOCs, which were noted primarily in surface soil lo  

at the site. These high molecular weight compounds tend to become immobile quite rapidly as I I 

they move downward through the soil column, as evidenced by their vertical distribution at 12 

SWMU 8. The presence of dieldrin is inconsistent with historical practices at the site. However 13 

its presence in site soil may be attributable to either a previous application at the site and 14 

surrounding area or as a waste that was disposed of in the disposal area. The presence of 1 s  

hydrazine in soil is consistent with AOC 636 historical activities. Concentrations of hydrazine 16  

exceed applicable SSLs most prominently at AOC 636. The majority of organic constituents 17 

detected in site soil which exceed applicable SSLs were either not detected in shallow groundwater 18 

or were below applicable groundwater screening levels. However, the soil-to-groundwater 19 

pathway is validated by the presence of bis(2-ethylhexy1)pthalate and hydrazine, both of which 20 

were present above applicable screening concentrations in shallow groundwater. Similar to the 21 

organic compounds detected at SWMU 8 and AOC 636, most of the inorganic analytes exceeding 22 

groundwater protection SSLs are limited to the SWMU 8 area. Although some of the inorganic 23 

constituents detected may be associated with past activities at the site, the widespread occurrence 24 

of antimony relative to other inorganic constituents is notable, and may be associated with the fill 25 

material used to reclaim the area. Thallium and antimony were detected in soil at concentrations 26 

exceeding groundwater protection SSLs. These analytes were also present in groundwater at 27 



Table 10.6.12 
Soil-to-Air Volatilization Screening Analysis 
NAVBASE Charleston, Zone G: SWMU 8 and AOC 636 
Charleston. South Carolina 

VOCs 

Maximum 
Concentration 

in Surface 
Soil 

Soil to 
Air 

SSL* Units 
Exceeds 

SSL 

Acetone 220 100000000 UG/KG NO 
2-Butanone (MEK) 30 10000 UG/KG NO 
Carbon Disulfide 2.1 720000 UG/KG NO 
Chlorobenzene 310 130000 UGIKG NO 
Ethylbenzene 840 400000 UGIKG NO 
Toluene 580 650000 UG/KG NO 
1,1.1-Trichloroethane 1600 1200000 UGIKG NO 
Xylene (total) 3400 410000 UG/KG NO 

* - Soil screening levels for transfers from soil to air were obtained from USEPA Soil 
Screening Guidance, Technical Background Document Appendix A, May 1996 
(first preference) or from Soil Screening Levels - Transfers from Soil to Air, USEPA 
Region III Risk-Based Concentration Table, June 1996. Value for 2-butanone 
was estimated. 

NA - Not available 

Table 10.6.12 
Soil-to-Air Volatilization Screening Analysis 
NAVBASE Charleston, Zone G: SWMU 8 and AOC 636 
Charleston, South Carolina 

* - Soil screening levels for transfers from soil to air were obtained from USEPA Soil 
Screening Guidance, Technical Background Document Appendix A, May 1996 
(first preference) or from Soil Screening Levels - Transfers from Soil to Air, USEPA 
Region I11 Risk-Based Concentration Table, June 1996. Value for 2-butanone 
was estimated. 

NA -Not  available 
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concentrations exceeding their risk-based screening criteria. Copper, lead, and zinc were present 

at concentrations exceeding saltwater surface water chronic screening levels. The presence of 2 

these constituents at concentrations exceeding applicable groundwater protection screening levels 3 

also supports the velocity of the soil-to-groundwater migration pathway. Shallow groundwater 4 

screening exceedances are limited to the SWMU 8 area. Based on the first-quarter of s 

groundwater sample results, the pathways for several organics and inorganics appear valid, 6 

however, third-quarter results indicate that only hydrazine and copper exceed the RBC and 7 

saltwater surface water chronic screening levels, respectively. The risk-based groundwater-to- 8 

surface water pathway is incomplete due to the absence of a potential receptor. In addition, the 9 

groundwater flow direction is inconsistent with discharge to a nearby surface water receptor, thus, i o 

from a fate and transport perspective, both of these pathways are considered invalid. No VOCs I I 

were detected in surface soil at concentrations above the soil-to-air volatilization screening levels, 12 

thus the soil-to-air pathway is not considered valid. 	 13 

14 

10.6.6 	Human Health Risk Assessment 	 15 

10.6.6.1 Site Background and Investigative Approach 	 16 

SWMU 8 contained three unlined pits which were used to dispose of oil sludge from 1944 to 1977. s 7 

The pits were filled at one time, and the area was converted to a parking area. AOC 636 is the 18 

former torpedo magazine where subsurface disposal of unused torpedoes and munitions occurred 19 

prior to 1944. The AOC 636 area was primarily marshland at the time, but has since been filled 20 

with dredged materials. Due to their proximity, data from the SWMU 8 and AOC 636 21 

investigations were combined; and the site will be referred to as combined SWMU 8 throughout 22 

this HHRA. 	 23 

24 

During the RFI, 17 soil samples were collected from the upper interval and 7 soil samples were 25 

collected from the lower interval to identify potential impacts resulting from the activities listed 26 

above. An additional 31 surface soils samples and 16 subsurface soil samples were previously 27 
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concentrations exceeding their risk-based screening criteria. Copper, lead, and zinc were present I 

at concentrations exceeding saltwater surface water chronic screening levels. The presence of 2 

these constituents at concentrations exceeding applicable groundwater protection screening levels i 

also supports the velocity of the soil-to-groundwater migration pathway. Shallow groundwater 4 

screening exceedances are limited to the SWMU 8 area. Based on the first-quarter of s 

groundwater sample results, the pathways for several organics and inorganics appear valid, 6 

however, third-quarter results indicate that only hydrazine and copper exceed the RBC and 7 

saltwater surface water chronic screening levels, respectively. The risk-based groundwater-to- 8 

surface water pathway is incomplete due to the absence of a potential receptor. In addition, the Y 

groundwater flow direction is inconsistent with discharge to a nearby surface water receptor, thus, l o  

from a fate and transport perspective, both of these pathways are considered invalid. No VOCs II 

were detected in surface soil at concentrations above the soil-to-air volatilization screening levels, 12 

thus the soil-to-air pathway is not considered valid. 13 

14 

10.6.6 Human Health Risk Assessment 15 

10.6.6.1 Site Background and Investigative Approach ~h 

SWMU 8 contained three unlined pits which were used to dispose of oil sludge from 1944 to 1977. 17 

The pits were filled at one time, and the area was converted to a parking area. AOC 636 is the 18 

former torpedo magazine where subsurface disposal of unused torpedoes and munitions occurred IY 

prior to 1944. The AOC 636 area was primarily marshland at the time, but has since been filled 20 

with dredged materials. Due to their proximity, data from the SWMU 8 and AOC 636 21 

investigations were combined; and the site will be referred to as combined SWMU 8 throughout 22 

this HHRA. 23 

24 

During the RFI, 17 soil samples were collected from the upper interval and 7 soil samples were 25 

collected from the lower interval to identify potential impacts resulting from the activities listed 26 

above. An additional 31 surface soils samples and 16 subsurface soil samples were previously 27 
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collected in 1993. Surface soil samples from all 48 boring locations were used to quantitatively I 

assess the direct contact soil exposure pathways. Subsurface soil is addressed relative to indirect 2 

exposure pathways in the previous section, Fate and Transport Assessment for combined 3 

SWMU 8. Seven monitoring wells were installed in the shallow aquifer. Data from the initial 4 

RFI sampling event were used to quantitatively assess groundwater exposure pathways. 5 

Sections 10.6.3 and 10.6.4 provide summaries of the sampling effort for combined SWMU 8 soil 6 

and groundwater. 	 7 

8 

10.6.6.2 COPC Identification 	 9 

Soil 	 10 

Based on the screening comparisons described in Section 7 of this RFI and presented in 11 

Tables 10.6.13 and 10.6.14, Aroclor-1260, benzo(a)pyrene equivalents, antimony, arsenic, 12 

chromium, lead, thallium, aldrin, dieldrin, and hydrazine were identified as COPCs in surface 13 

soil. 	 14 

15 

Groundwater 	 16 

As shown in Table 10.6.15, antimony, barium, thallium, vanadium, and bis(2-ethylhexyl)phthalate 17 

were identified as COPCs for shallow groundwater at combined SWMU 8. 	 18 

19 

10.6.6.3 Exposure Assessment 	 20 

Exposure Setting 	 21 

Combined SWMU 8 is located in an open area. The area is partially asphalt paved, the remaining 22 

area is gravel paved. 	 23 

24 

Potentially Exposed Populations 	 25 

Potentially exposed populations are current and future site workers, hypothetical future site 26 

residents, and adolescent site trespassers. Future site resident and worker exposure scenarios were 27 
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collected in 1993. Surface soil samples from all 48 boring locations were used to quantitatively I 

assess the direct contact soil exposure pathways. Subsurface soil is addressed relative to indirect 2 

exposure pathways in the previous section, Fate and Transport Assessment for combined 3 

SWMU 8. Seven monitoring wells were installed in the shallow aquifer. Data from the initial 4 

RFI sampling event were used to quantitatively assess groundwater exposure pathways. 5 

Sections 10.6.3 and 10.6.4 provide summaries of the sampling effort for combined SWMU 8 soil 6 

and groundwater. 7 

8 

10.6.6.2 COPC Identification 9 

Soil 10 

Based on the screening comparisons described in Section 7 of this RFI and presented in 1 1  

Tables 10.6.13 and 10.6.14, Aroclor-1260, benzo(a)pyrene equivalents, antimony, arsenic, 12 

chromium, lead, thallium, aldrin, dieldrin, and hydrazine were identified as COPCs in surface 13 

soil. 14 

1 5  

Groundwater 16 

As shown in Table 10.6.15, antimony, barium, thallium, vanadium, and bis(2-ethylhexy1)phthalate 17 

were identified as COPCs for shallow groundwater at combined SWMU 8. 1 8  

19 

10.6.6.3 Exposure Assessment 20 

Exposure Setting 2 I 

Combined SWMU 8 is located in an open area. The area is partially asphalt paved, the remaining 22 

area is gravel paved. 23 

24 

Potentially Exposed Populations 25 

Potentially exposed populations are current and future site workers, hypothetical future site 26 

residents, and adolescent site trespassers. Future site resident and worker exposure scenarios were 27 



Table 10.6.13 
Chemicals Present in Site Samples 
SWMU 8 and AOC 636 - Surface Soil 
NAVBASE - Charleston, Zone G 
Charleston, South Carolina 

Parameter 

Frequency 
of 

Detection 

Range 
of 

Detection 

Average 
Detected 

Conc. 

Range 
of 

SQL 

Screening Concentrations 

RBC 	Background Units 

Number 
Exceeding 
RBC Bkgd 

PCBs 
Aroclor-1260 • 8 17 8.5 920 218 78 92 320 NA UG/KG 3 

Carcinogenic PAHs 
B(a)P Equiv. * 11 17 0.045 942.4 253 878.18 924.4 88 NA UG/KG 7 
Benzo(a)anthracene * 9 17 39 940 234 370 400 880 NA UG/KG 1 
Benzo(b)fluoranthene 10 17 42 800 260 370 400 880 NA UG/KG 
Chrysene 11 17 38 1100 287 380 400 88000 NA UG/KG 
Dibenz(a,h)anthracene 3 17 42 80 58.3 370 410 88 NA UG/KG 
Indeno(1,2,3-cd)pyrene 9 17 38 290 131 370 400 880 NA UG/KG 
Benzo(k)fluoranthene 9 17 40 830 225 370 400 8800 NA UGIKG 
Benzo(a)pyrene * 9 17 38 730 222 370 400 88 NA UGIKG 7 

TCDD Equivalents 
Dioxin Equiv. 1 1 3.88 3.88 3.88 NA NA 1000 NA NG/KG 
1234678-HpCDD 1 1 20.4 20.4 20.4 NA NA NA NA NG/KG 
1234678-HpCDF 1 1 6.98 6.98 7.0 NA NA NA NA NG/KG 
123478-HxCDF 1 1 5.44 5.44 5.4 NA NA NA NA NGIKG 
123678-HxCDF 1 1 0.901 0.901 0.90 NA NA NA NA NG/KG 
234678-HxCDF 1 1 1.12 1.12 1.1 NA NA NA NA NG/KG 
OCDD 1 1 148 148 148 NA NA NA NA NG/KG 
OCDF 1 1 7.09 7.09 7.1 NA NA NA NA NG/KG 
12378-PeCDF 1 1 1.87 1.87 1.9 NA NA NA NA NG/KG 
23478-PeCDF 1 1 0.586 0.586 0.59 NA NA NA NA NG/KG 
2378-TCDD 1 1 1.68 1.68 1.7 NA NA NA NA NG/KG 
2378-TCDF 1 1 6.35 6.35 6.4 NA NA NA NA NG/KG 

Inorganics 
Aluminum (Al) 17 17 1840 12100 5951 NA NA 7800 18700 MG/KG 4 
Antimony (Sb) * 3 17 0.66 6.4 2.9 0.34 1.1 3.1 2.89 MG/KG 1 1 
Arsenic (As) * 17 17 1.2 22.8 8.2 NA NA 0.43 17.2 MG/KG 17 3 
Barium (Ba) 17 17 7.1 99.1 32.0 NA NA 550 109 MG/KG 
Beryllium (Be) 17 17 0.13 1 0.40 NA NA 0.15 1.2 MG/KG 15 
Cadmium (Cd) 14 17 0.11 0.56 0.30 0.05 0.05 3.9 1.07 MG/KG 
Calcium (Ca) N 17 17 4090 236000 43159 NA NA NA NA MG/KG 
Chromium (Cr) * 17 17 4.6 84.2 15.1 NA NA 39 42.8 MG/KG 1 1 
Cobalt (Co) 16 17 0.55 14 4.5 0.77 0,77 470 6.6 MG/KG 4 
Copper (Cu) 17 17 0.76 1330 152 NA NA 27000 260 MG/KG 2 2 
Cyanide (CN) 2 3 0.22 0.3 0.26 0.12 0.12 160 0.38 MG/KG 
Iron (Fe) N 17 17 1650 14600 6359 NA NA NA NA MG/KG 
Lead (Pb) * 17 17 4.9 453.5 85.4 NA NA 400 181 MG/KG 1 2 
Magnesium (Mg) N 17 17 218 2550 1171 NA NA NA NA MG/KG 
Manganese (Mn) 17 17 7.2 253 77.3 NA NA 180 325 MG/KG 1 
Mercury (Hg) 13 17 0.04 0.41 0.18 0.04 0.14 2.3 1.03 MG/KG 
Nickel (Ni) 17 17 1.9 34.4 9.8 NA NA 160 20.6 MG/KG 2 
Potassium (K) N 13 17 247 990 500 232 252 NA NA MG/KG 
Selenium (Se) 10 17 0.35 0.89 0.60 0.34 0.48 39 1.22 MG/KG 
Sodium (Na) N 12 17 240 1580 710 226 357 NA NA MG/KG 
Thallium (TI) * 6 17 0.42 0.92 0.69 0.39 0.54 0.63 0.85 MG/KG 4 1 
Tin (Sn) 5 17 0.75 34.2 8.3 0.97 4.8 4700 9.67 MG/KG 1 
Vanadium (V) 17 17 4,2 30.4 13.9 NA NA 55 60.9 MG/KG 
zinc (Zn) 17 17 3.1 1270 160 NA NA 2300 519 MG/KG 1 

PestIcidss 
alpha-Chlordane 7 17 2.2 6.3 3.7 1.4 1.8 1800 NA UG/KG 
gamma-Chlordane 11 17 2.1 51 13.0 1.4 2.5 1800 NA UG/KG 
,4'-DDD 8 17 3.1 179 32.5 2.8 8.9 2700 NA UG/KG 
.4'-DDE 10 17 3.1 117.5 24.7 2.8 3 1900 NA UG/KG 
,4.-DDT 7 17 3.8 38 13.9 2.8 13 1900 NA UG/KG 

Dieldrin 1 17 5.2 5.2 5.2 2.8 3.3 40 NA UG/KG 
L 

Table 10.6.13 
Chemicals present in Site Samples 
swu 8 and AOC 636 - Surface Soil 
NAVBASE - ChaIieston. Zone G 
Charleston, South Carolina 

Benzo(k)fiuoranthene 
Benzo(a)pyrene 

TCDD Equivalents 
Dioxin Equiv. 
1234678-HpCDD 
1234678-HpCDF 
123478-HxCDF 
123678-HxCDF 
234678-HXCDF 
OCDD 
OCDF 
12378-PeCDF 
23478-PeCDF 
2378-TCDD 
2378-TCDF 

Inorganics 
Aluminum (Al) 
Antimony (Sb) 
Arsenic (As) 
Barium (Ba) 
Befyllium (Be) 
Cadmium (Cd) 
Calcium (Ca) N 
Chromium (Cr) 
Cobalt (Co) 
Copper (Cu) 
Cyanide (CN) 
Iron (Fe) N 
Lead (Pb) 
Magnesium (Mg) N 
Manganese (Mn) 
Mercury (Hg) 
Nickel (Ni) 
Potassium (K) N 
Selenium (Se) 
Sodium (Na) N 
Thallium UI) 
Tm (Sn) 
Vanadium (V) 
Zinc (Zn) 

Pesticides 
alphaChlordane 
gammaChlordane 
,&DM) 
.C-DDE 
.A'-DDT 

Dieldrin 

9 17 
9 17 

1 1 
1 1 
1 1 
1 1 
1 1 
1 1 
1 1 
1 1 
1 1 
1 1 
1 1 
1 1 

17 17 
3 17 

17 17 
17 17 
17 17 
14 17 
17 17 
17 17 
16 17 
17 17 
2 3 

17 17 
17 17 
17 17 
17 17 
13 17 
17 17 
13 17 
10 17 
12 17 
6 17 
5 17 

17 17 
17 17 

7 17 
11 17 
8 17 

10 17 
7 17 
1 17 

40 830 225 
38 730 222 

3.88 3.88 3.88 
20.4 20.4 20.4 
6.98 6.98 7.0 
5.44 5.44 5.4 

0.901 0.901 0.90 
1.12 1.12 1.1 
148 148 148 
7.09 7.09 7.1 
1.87 1.87 1.9 

0.586 0.586 0.59 
1.68 1.68 1.7 
6.35 6.35 6.4 

1840 12100 5951 
0.66 6.4 2.9 

1.2 22.8 8.2 
7.1 99.1 32.0 

0.13 1 0.40 
011  0.56 0.30 
4090 236000 43159 

4.6 64.2 15.1 
0.55 14 4.5 
0.76 1330 152 
0.22 0.3 0.26 
1650 14600 6359 

4.9 453.5 85.4 
218 2550 1171 
7.2 253 77.3 

0.04 0.41 0.18 
1.9 34.4 9.8 

247 990 500 
0.35 0.89 0.60 
240 1580 710 
0.42 0.92 0.69 
0.75 34.2 8.3 
4.2 30.4 13.9 
3.1 1270 160 

2.2 6.3 3.7 
2.1 51 13.0 
3.1 179 32.5 
3.1 117.5 24.7 
3.8 38 13.9 
5.2 5.2 5.2 

370 400 
370 400 

NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 

NA NA 
0.34 1.1 
NA NA 
NA NA 
NA NA 

0.05 0.05 
NA NA 
NA NA 

0.77 0.77 
NA NA 

0.12 0.12 
NA NA 
NA NA 
NA NA 
NA NA 

0.04 0.14 
NA NA 

232 252 
0.34 0.48 
226 357 
0.39 0.54 
0.97 4.8 

NA NA 
NA NA 

1.4 1.8 
1.4 2.5 
2.8 8.9 
2.8 3 
2.8 13 
2.8 3.3 

8800 NA 
88 NA 

1000 NA 
N A NA 
N A NA 
N A NA 
N A NA 
NA NA 
NA NA 
NA NA 
N A NA 
NA NA 
N A NA 
NA NA 

7800 18700 
3.1 2.89 

0.43 
550 109 

0.15 1.2 
3.9 1.07 
N A NA 
39 42.8 

470 6.6 
27000 260 

160 0.38 
NA NA 

400 181 
N A NA 
180 325 
2.3 1.03 
160 20.6 
N A NA 
39 1.22 
N A NA 

0.63 0.85 
4700 9.67 

55 60.9 
2300 519 

1800 NA 
1800 NA 
2700 NA 
1900 NA 
1900 NA 

40 NA 

UGIKG 
UGIKG 

NGIKG 
NGIKG 
NGIKG 
NGIKG 
NGlKG 
NGIKG 
NGIKG 
NGlKG 
NGlKG 
NGIKG 
NGIKG 
NGIKG 

MGIKG 
MGlKG 

17.2MGlKG 
MGIKG 
MGIKG 
MGIKG 
MGIKG 
MGIKG 
MGlKG 
MGlKG 
MGIKG 
MGIKG 
MGIKG 
MGlKG 
MGlKG 
MGlKG 
MGIKG 
MGIKG 
MGIKG 
MGIKG 
MGlKG 
MGIKG 
MGIKG 
MGIKG 

UGlKG 
UGIKG 
&/KG 
UGIKG 
UGIKG 
UGIKG 

7 

4 
1 1 

17 3 

15 

1 1 
4 

2 2 

1 2 

1 

2 

4 1 
1 

1 



Table 10.6.13 
Chemicals Present in Site Samples 
SWMU 8 and AOC 636 - Surface Soil 
NAVBASE - Charleston, Zone G 
Charleston, South Carolina 

Parameter 

Frequency 
of 

Detection 

Range 
of 

Detection 

Average 
Detected 

Conc. 

Range 
of 

SQL 

Screening Concentrations 

RBC 	Background Units 

Number 
Exceeding 
RBC Bkgd 

Sorrily°ladle Organics 
Acenaphthene 2 17 51 81 66.0 370 430 470000 NA UGIKG 
Anthracene 6 17 48 220 91.3 370 410 2300000 NA UG/KG 
Benzo(g,h,i)perylene 9 17 38 320 137 370 400 230000 NA UG/KG 
Benzoic acid 1 17 40 40 40.0 1800 2100 31000000 NA UG/KG 
bis(2-Ethylhexyl)phthalate 1 17 420 420 420 370 430 46000 NA UGIKG 
Butylbenzylphthalate 1 17 130 130 130 370 430 1600000 NA UG/KG 
Dibenzofuran 3 17 62 120 86.0 370 430 31000 NA UG/KG 
Fluoranthene 11 17 41 2700 574 380 400 310000 NA UGIKG 
Fiuorene 2 17 52 170 111 370 430 310000 NA UG/KG 
2-Methylnaphthalene 4 17 42 510 244 370 430 310000 NA UG/KG 
Naphthalene 4 17 43 320 185 370 430 310000 NA UG/KG 
Phenanthrene 10 17 47 1700 400 370 400 230000 NA UGIKG 
Pyrene 12 17 42 2600 574 380 400 230000 NA UG/KG 

Volatile Organics 
2-Butanone (MEK) 3 12 2 30 12.7 4 28 4700000 NA UG/KG 

Miscellaneous 
Hydrazine • 7 12 12.8 274 72.1 11.6 16 210 NA UGIKG 1 

Notes: 
* - Identified as a COPC 
N - Essential nutrient 
SQL - Sample quantitation limit 
MG/KG - milligram per kilogram 
UG/KG - microgram per kilogram 
NG/KG - nanogram per kilogram 
NA - Not applicable 

Chemicals Present in Site Samples 
SWMU 8 and AOC 636 -Surface Soil 
NAVBASE - Charleston. Zone G 
Charleston. South Carolina 

Volatile Organlcs 

Miscellaneous 

Notes: 
' - Identified as a COPC 
N - Essential nutrient 
SQL - Sample quantitation limit 
MGIKG - milligram per kilogram 
UGlKG -microgram per kilogram 
NGlKG - nanogram per kilogram 
NA - Not applicable 
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Table 10.6.15 
Chemicals Present in Site Samples 
SWMU 8 and AOC 636 - Groundwater 
NAVBASE - Charleston, Zone G 
Charleston, South Carolina 

Parameter 

Frequency 
of 

Detection 

Range 
of 

Detection 

Average 
Detected 

Conc. 

Range 
of 

SQL 

Screening Concentration 

RBC 	Background Units 

Number 
Exceeding 
RBC 	Bk,i,d 

Inorganics 

	

N
. N
.
 
n

 r-- n
 n

 N
 r- -
 n
  n

  r-- n
  n

 n
 N. V

- IN
-
 n
 n
 N

 n
 	

n
 IN. 

Y
- 17  V

.1 N.
 

Cr) V
-- N

- 	
r-
 N

 1-  ID
 r
 	

1
-  1

-  4
-  

1
- 

Aluminum (Al) 34 720 238 NA NA 3700 692 UGIL 1 
Antimony (Sb) * 22.6 22.6 22.6 2.1 2.1 1.5 4.85 UGIL 1 1 
Arsenic (As) 4.3 17.7 8.6 2.5 2.5 0.045 17.8 UGIL 5 
Barium (Ba) * 11.9 1520 256 NA NA 260 31 UG/L 1 5 
Calcium (Ca) N 127000 282000 181857 NA NA NA NA UGIL 
Chromium (Cr) 4.6 4.6 4.6 0.8 4.1 18 3.88 UGIL 1 
Cobalt (Co) 0.91 1.8 1.4 0.9 0.9 220 1.45 UG/L 2 
Copper (Cu) 22.3 44.8 33.6 0.6 0.6 13000 8.33 UG/L 2 
Iron (Fe) N 1100 22700 9603 NA NA NA NA UGIL 
Lead (Pb) 3 10.2 7.4 1.7 1.7 15 4.6 UGIL 2 
Magnesium (Mg) N 107000 1060000 561857 NA NA NA NA UGIL 
Manganese (Mn) 39 1620 580 NA NA 84 2906 UGIL 6 
Nickel (Ni) 2 3 2.5 0.8 0.8 73 4.08 UG/L 
Potassium (K) N 50100 322000 180700 NA NA NA NA UG/L 
Selenium (Se) 2.9 2.9 2.9 2.8 2.8 18 4.3 UG/L 
Silver (Ag) 1.4 1.7 1.6 1.2 1.2 18 1.65 UGIL 1 
Sodium (Na) N 1040000 8850000 5135714 NA NA NA NA UGIL 
Thallium (TI) " 3.9 4.6 4.3 2.7 2.7 0.29 NA UGIL 2 
Tin (Sn) 3.4 3.4 3.4 2.6 2.6 2200 NA UGIL 
Vanadium (V) * 1.3 49 10.9 0.5 0.5 26 15.4 UGIL 1 1 
Zinc (Zn) 181 181 181 5.3 38 1100 15.6 UGIL 1 

Semivolatlle Organics 
Benzoic acid 2 2 2.0 50 50 15000 NA UGIL 
bis(2-Ethylhexyl)phthalate * 46 46 46.0 10 14 4.8 NA UGIL 1 
2,4-Dimethylphenol 1 1 1.0 10 10 73 NA UGIL 
Naphthalene 2 2 2.0 10 10 150 NA UGIL 

Volatile Organics 
Ethylbenzene 2 3 2.5 5 5 130 NA UGIL 

- Identified as a COPC 
N - Essential nutrient 
SQL - Sample quantitation limit 
UG/L - microgram per liter 
NA - Not applicable 

Table 10.6.15 
Chemicals Present in Site Samples 
SWMU 8 and AOC 636 - Groundwatel 
NAVBASE - Charleston, Zone G 
Charleston. South Carolina 

4.3 17.7 

39 1620 

s(2-Ethyihexy1)phthalate 

Volatile Organics 

* - Identified as a COPC 
N - Essential nutrient 
SQL - Sample quantitation limit 
UGlL - microgram per liter 
NA - Not applicable 
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addressed quantitatively in this risk assessment. Current exposure to workers is discussed 

qualitatively in relation to the future site workers and future residents. The hypothetical future 2 

site worker scenario assumes continuous exposure to surface soil conditions. Current site workers 3 

exposure would be less than that assumed for the hypothetical future site worker scenario because 4 

of their limited soil contact. Therefore, the future site worker assessment is considered to be 

conservatively representative of current site users. Additionally, the location of SWMU 8 on the 

base would deter potential adolescent trespassers under a current use scenario. Since future use 7 

of the site is uncertain, the adolescent trespasser was qualitatively addressed relative to the child 8 

resident. The future site resident scenario was built on the premise that existing features would 

be removed and replaced with dwellings. 	 to 

11 

Exposure Pathways 	 12 

Exposure pathways for the hypothetical future site residents are dermal contact, incidental 13 

ingestion, and inhalation of surface soil resulting from dust emission. The exposure pathways 14 

for future site workers are the same as those for the future site residents with respect to soil. 15 

Uniform exposure was assumed for all sample locations. The groundwater pathway for the 16 

hypothetical future site residents and site workers is incidental ingestion of groundwater. No 17 

VOCs were reported in combined SWMU 8 first-quarter groundwater samples at concentrations 18 

exceeding residential RBCs; therefore the inhalation of volatiles pathway was not addressed for 19 

this site. Table 10.6.16 presents the justification for exposure pathways assessed in this HHRA. 20 

21 

Exposure Point Concentrations 	 22 

Forty-eight surface soil samples were analyzed for this site. Table 10.6.17 presents the EPCs for 23 

the COPCs identified in surface soil, by using the 95% UCL as discussed in Section 7 of this RFI. 24 

SWMU 8 comprises greater than 10 acres, and as a result, COPC data were evaluated relative to 25 

potential areas of higher concentration encompassing more reasonable exposure unit areas 26 

(one-half acre to one acre in size). Except for Aroclor-1260 and chromium, no areas of higher 27 
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addressed quantitatively in this risk assessment. Current exposure to workers is discussed 

qualitatively in relation to the future site workers and future residents. The hypothetical future 

site worker scenario assumes continuous exposure to surface soil conditions. Current site workers 

exposure would be less than that assumed for the hypothetical future site worker scenario because 

of their limited soil contact. Therefore, the future site worker assessment is considered to be 

conservatively representative of current site users. Additionally, the location of SWMU 8 on the 

base would deter potential adolescent trespassers under a current use scenario. Since future use 

of the site is uncertain, the adolescent trespasser was qualitatively addressed relative to the child 

resident. The future site resident scenario was built on the premise that existing features would 

be removed and replaced with dwellings. 

Exposure Pathways 

Exposure pathways for the hypothetical future site residents are dermal contact, incidental 

ingestion, and inhalation of surface soil resulting from dust emission. The exposure pathways 

for future site workers are the same as those for the future site residents with respect to soil. 

Uniform exposure was assumed for all sample locations. The groundwater pathway for the 

hypothetical future site residents and site workers is incidental ingestion of groundwater. No 

VOCs were reported in combined SWMU 8 first-quarter groundwater samples at concentrations 

exceeding residential RBCs; therefore the inhalation of volatiles pathway was not addressed for 

this site. Table 10.6.16 presents the justification for exposure pathways assessed in this HHRA. 

Exposure Point Concentrations 

Forty-eight surface soil samples were analyzed for this site. Table 10.6.17 presents the EPCs for 

the COPCs identified in surface soil, by using the 95% UCL as discussed in Section 7 of this RFI. 

SWMU 8 comprises greater than 10 acres, and as a result, COPC data were evaluated relative to 

potential areas of higher concentration encompassing more reasonable exposure unit areas 

(one-half acre to one acre in size). Except for Aroclor-1260 and chromium, no areas of higher 



Potentially Exposed 
Population 

Medium and Exposure 	Pathway Selected for 
Evaluation? 	 Reason for Selection or Exclusion Pathway 
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Table 10.6.16 
Zone G 

Combined SWMU 8 
Exposure Pathways Summary 

Current Land Uses 

  

Current Users (Site 
Workers) 

Air, Inhalation of gaseous 
contaminants emanating from 
soil 

Air, Inhalation of chemicals 
entrained in fugitive dust 

Shallow groundwater, 
Ingestion of contaminants 
during potable or general use 

Shallow groundwater, 
Inhalation of volatilized 
shallow groundwater 
contaminants 

Soil, Incidental ingestion 

Soil, Dermal contact 

No 	 Fate and transport screening did not identify any 
COPCs for this indirect exposure pathway. 

No (Qualified) 	Future land use assessment was considered 
conservatively representative of current receptors. 

No 	 Shallow groundwater is not currently used as a 
source of potable or non-residential water at 
combined SWMU 8. 

No 	 Shallow groundwater is not currently used as a 
source of potable or non-residential water at 
combined SWMU S. 

No (Qualified) 	Future site use is considered conservatively 
representative of current site use. 

No (Qualified) 	Future site use is considered conservatively 
representative of current site use. 

Future Site Residents 
(Child and Adult), 
Future Site Worker 

Air, Inhalation of gaseous 
contaminants emanating from 
soil 

Air, Inhalation of chemicals 
entrained in fugitive dust 

Shallow groundwater, 
Ingestion of contaminants 
during potable or general use 

Shallow groundwater, 
Inhalation of volatilized 
contaminants during domestic 
use 

Soil, Incidental ingestion 

Sod, Dermal contact 

Wild game or domestic 
animals, Ingestion of tissue 
impacted by media 
contamination 

No 	 Fate and transport screening did not identify any 
COPCs for this indirect exposure pathway. 

Yes 
	

This exposure pathway was considered 
insignificant compared to the other pathways, but 
was included as a conservative measure. 

Yes 
	

Shallow groundwater is not likely to be used as a 
source of potable or non-residential water at 
combined SWMU 8. This pathway was 
addressed as a conservative measure. 

No 	 Volatile COPCs were not identified subsequent to 
risk-based screening comparisons. 

Yes 
	

COPCs were identified subsequent to risk-based 
and background screening comparisons. 

Yes 
	

COPCs were identified subsequent to risk-based 
and background screening comparisons. 

No 
	

Hunting/taking of game and/or raising livestock is 
prohibited within the Charleston, South Carolina 
city limits. 

Future Land Uses 
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Table 10.6.16 
Zone G 

Combined SWMU 8 
Exposure Pathways Summary 

Potentially Exposed Medium and Exposure Pathway Selected for 
P m  F.v&,ulm. ' n" R- 

Current Users (Site Aa,  lnhalatwn of gaseous No Fate and vansport scremng dld not ldenhfy any 
Workers) wntanunants emanahng fmm COPCs for Gxs lndlrect exposure pathway 

sad 

Aa ,  lnhalatlon of chermcals No (Qualified) Future land use assessment was cons~dered 
entra~ned m fug~tlve dust conservatively representatwe of current receptors 

Shallow groundwater, No Shallow groundwater IS not currently used as a 
Ingestion of contarmoaofs source of potable or non-mdemal water at 
dunng potable or general use combmed SWMU 8 

Shallow groundwater. No Shallow groundwater is not currently used as a 
Inhalation of volatilized source of potable or "an-residential water at 
shallow groundwater combined SWMU 8 
contaminants 

Soil, lnc~dental lngest~on No (Qualified) Future sltc use ts cons~dered conservat~vely 
representative of current site use 

Soil. Dermal contact No (Qualified) Future site use is considered conservatively 
representative of current site use. 

1Isrs 

Future Site Residents Air, Inhalation of gaseous No Fate and transpan screening did not identify any 
(Child and Adult). contaminants emanating from COPCs for this indirect exposure pathway. 
Future Site Worker soil 

Air, Inhalation of chemicals Yes This exposure pathway was considered 
entrained in fugitive dust insignificant compared m ihe other pathways, but 

was included a s  a conservative measure. 

Shallow groundwater. Yes Shallow groundwater is not likely to k used as a 
Ingestion of contaminants source of potable or non-residential water at 
during potable or general use combined SWMU 8. This pathway was 

addressed as a conservative measure. 

Shallow groundwater, No Volatile COWS were not identified subsequent to 
Inhalation of volatilized risk-based screening comparisons. 
contaminants during domestic 
use 

Soil, Incidental ingestion Yes COPCs were identified subsequent to risk-based 
and background screening comparisons. 

Soil. Dermal confact Yes COPCs were identified subsequent to risk-based 
and background screening comparisons. 

Wild game or domestic 
a ~ m a l s ,  Ingestion of tissue 
im~acted by media 

No Huntingltakii of game and/or raising livestock is 
prohibited within the Charleston. South Carolina 
CiN limits. 
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Table 10.6.16 
Zone G 

Combined SWMU 8 
Exposure Pathways Summary 

Potentially Exposed 	Medium and Exposure 	Pathway Selected for 
	Enpulatkl_--Puthway 	 Evaluation? 	 Reason for Splertion or Ricelosion 

Fruits and vegetables, 	 No 	 The potential for significant exposure via this 
Ingestion of plant tissues 	 pathway is low relative to that of other exposure 
grown in media 	 pathways assessed. 

concentration were identified for combined SWMU 8 COPCs. As a result, the site-wide EPCs 

were considered representative of any potential exposure unit area within the combined SWMU 8 2 

area (except for Aroclor-1260 and chromium). Aroclor-1260 was reported in three adjacent 3 

surface soil samples at higher concentrations relative to other surface soil samples (636SB005, 4 

636SB007, and 636SB008, representing an area of approximately one-half acre. Likewise, 5 

chromium was reported in three adjacent surface soil samples at higher concentrations relative to 6 

other surface soil samples (008SB171, 008SB181, and 008SB311, representing an area of 7 

approximately one-half acre). Alternative EPCs for Aroclor-1260 and chromium were set equal 

to the arithmetic mean of the samples representing their respective one-half acre subparcels. 9 

Aroclor-1260 and chromium were considered elevated within their respective subparcels relative 10 

to other potential exposure unit area within combined SWMU 8. 	 11 

12 

Since there were less than 10 groundwater data points for combined SWMU 8, the maximum 13 

concentrations reported for the initial RFI samples were used as EPCs for groundwater. 	14 

15 

Quantification of Exposure 	 I 6 

Soil 	 17 

CDIs for ingestion of soils, dermal contact with soils, calculated as described in Section 7, are 18 

shown in Tables 10.6.18 and 10.6.19, respectively. The CDIs for inhalation of dust borne 19 

contaminants emanating for surface soil are shown in Table 10.6.20 and were calculated as 20 

follows. 	 21 
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Table 10.6.16 
Zone G 

Combined SWMU 8 
Expasure Pathways Summary 

Potentially Exposed Medium and Exposure Pathway Selected for 
EppvLation F . " M " ?  R- 

FNIU and vegetables, No The potenual for ngluficant exposure vla ftus 
Ingesuon of plam ussues pathway Is low relame W that of other exposure 
grown m media pathways assessed 

concentration were identified for combined SWMU 8 COPCs. As a result, the site-wide EPCs I 

were considered representative of any potential exposure unit area within the combined SWMU 8 2 

area (except for Aroclor-1260 and chromium). Aroclor-1260 was reported in three adjacent 3 

surface soil samples at higher concentrations relative to other surface soil samples (636SB005, 4 

636SB007, and 636SB008, representing an area of approximately one-half acre. Likewise, 5 

chromium was reported in three adjacent surface soil samples at higher concentrations relative to 6 

other surface soil samples (008SB171, 008SB181, and 008SB311, representing an area of 7 

approximately one-half acre). Alternative EPCs for Aroclor-1260 and chromium were set equal s 

to the arithmetic mean of the samples representing their respective one-half acre subparcels. 9 

Aroclor-1260 and chromium were considered elevated within their respective subparcels relative lo 

to other potential exposure unit area within combined SWMU 8. I I 

Since there were less than 10 groundwater data points for combined SWMU 8, the maximum 13 

concentrations reported for the initial RFI samples were used as EPCs for groundwater. 14 

Quantification of Exposure 

Soil 

CDIs for ingestion of soils, dermal contact with soils, calculated as described in Section 7, are 18 

shown in Tables 10.6.18 and 10.6.19, respectively. The CDIs for inhalation of dust borne 1 9  

contaminants emanating for surface soil are shown in Table 10.6.20 and were calculated as 20 

follows. 21 



Table 10.6.17 
Summary of Statistical Analysis 

Surface Soil COPCs, SWMU 8 and AOCs 636 

Naval Base Charleston, Zone G 

Charleston, South Carolina 

Natural Log Transformed 

COPC 	 n 	mean 	SD H-stat 

UCL 

(mg/kg) 

MAX 

(mg/kg) 

EPC 

(mg/kg) 
Inorganics 

Antimony (Sb) 48 0.338 1.245 2.598 4.9 7.6 4.9 UCL 

Arsenic (As) 48 1.650 0.923 2.245 10.8 150 10.8 UCL 

Chromium (Cr) 48 2.429 0.843 2.167 2 I .1 103 67 7 Alternative EPC 

Lead (Pb) 48 3.411 1.352 2.729 129 453.5 129 UCL 

Thallium (T1) 48 -0.302 0.983 2.306 1.67 5.5 1 67 UCL 

Carcinogenic PAHs 
Benzo(a)pyrene equivalents 48 6.543 1.095 2.43 1.86 85 4 1.86 UCL 

Pesticides/PCBs 
Aroclor-1260 48 3.429 0.896 2.218 0.06 0.92 0.53 Alternative EPC 

Aldrin 48 0.007 0 589 1.948 0.0014 0.041 0.0014 UCL 

Dieldrin 48 0.716 0.574 1 937 0.0028 0.046 0.0028 UCL 

Miscellaneous 

Hydrazine 12 2.902 1,267 3.423 0.15 0.274 0.15 UCL 

NOTES.  

mean Arithmetic mean of the logtransformed data 

n Number of samples analyzed 

SD Standard deviation for a sample of data 

H-stat "H" statistic from Gilbert 1987; cuboidal interpolation was used to determine the value in 

accordance with USEPA Supplemcntal Guidance to RAGS, Calculating the Concentration Term 

NA Not applicable 

EPC Exposure point concentration 

UCL 95 percentile upper confidence level mean 

MAX Maximum reported concentration 

Alternative EPC For chromium, the alternative EPC is the mean of samples 008SB171, 0085E1181, and 008SB311 

For Aroclor 1260, the alternative EPC is the mcan of samples 6365B005, 636SB007, and 636SB008 

Carcinogenic PAHs 
Benzo(a)pyrene equlvalentr 48 6 543 1095 2 43 1 8 6  8541 1 8 6  UCL 

Table 1 0 6  17 
summary of Statlstlcal Analyrls 
Surface Sod COPCr, SWMU 8 and AOCr 636 
Naval Base Charleston, Zone G 
Charleston, South Carollna 

Natural Log Transformed UCL MAX 
COPC n mean SD H-stat ( m a g )  (m&g) 

Inargsn#cs 
Ant~mony (Sb) 48 0 338 1 245 2 598 4 9 7 6 

Arsenic (As) 48 1650 0 923 2 245 10 8 I 50 
Chromium (Cr) 48 2 429 0 843 2 167 21 1 103 
Lead (Pb) 48 3411 1352 2729  129 4535  
Thallcum (TI) 48 -0 302 0 983 2 306 1 6 7  5 5 

Miscellaneous 
H y d r u ~ n e  12 2 902 1267 3 423 0 15 0 274 1 O l5UCL 

EPC 

( W k g )  

4 9 UCL 
108  UCL 
67 7 Alternat~ve EPC 
129 UCL 
1 6 7  UCL 

PrstlridcslPCB~ 
Aroclor-1260 48 3429  0 896 2218 0 06 0 92 
Aldrtn 48 0007  0589  1948 00014 0041 
Dleldr~n 48 0 716 0 574 I 937 00028 0 046 

NOTES. 
mean Arilhmetic mean of the lagtransfarmed data 

n Number of samples analyzed 
SD Standard deviation for a sample of data 

H-stat "H" statistic from Gilben 1987; cuboidal interpolation was used to determine the value in 
accordance with USEPA Supplemental Guidance to RAGS, Calculating the Concentration Term 

NA Not applicable 
EPC Exposure point concentration 
UCL 95 percentile upper confidence level mean 

MAX Maximum reported concentration 
Alternative EPC For chromium, the alternative EPC is the mean of samples 008SB171,008SB181, and 008SB3I I 

For Araclor 1260, lhe alternatwe EPC is the mean of samples 636SB005,636SB007, and 636SB008 

0 53 Alternat~ve EPC 
00014 UCL 
0 0028 UCL 



Table 10 6 18 
Chronic Daily Intakes 
Incidental Ingestion of Surfaee Soil 

SWMU 8 and AOC 636 
NAVBASE - Charleston, Zone G 

Charleston, South Carolina 

Chemical 

Fraction 	Exposure 
Ingested from 	Point 

Contaminated Concentration 

Source • 	(mg/kg) 

Future 	Future 	Future 

Resident adult Resident child Resident iwa 

H-CDI 	H-CDI 	C-CDI 

(mg/kg-day) 	(mg/kg-day) 	(mg/kg-day) 

Future Site 

Worker adult 

H-CDI 

(mg/kg-day) 

Future Site 

Worker adult 

C-CDI 

(mg/kg-day) 

Inorganics 
Antimony (Sb) 4.9 6_68E-06 6.23E-05 7.63E-06 2.38E-06 8.52E-07 

Arsenic (As) 10.8 1.48E-05 1.38E-04 1.69E-05 5.28E-06 1.88E-06 

Chromium (Cr) 67.7 9.27E-05 8_65E-04 1.06E-04 3.31E-05 1,18E-05 

Lead (Pb) 129 1.77E-04 1_65E-03 2.03E-04 6.33E-05 2.26E-05 

Thallium (TI) 1.67 2.29E-06 2.13E-05 2.61E-06 8.16E-07 2.92E-07 

Carcinogenic PAHs 
Benzo(a)pyrene equivalent 1.86 2.55E-06 2.38E-05 2.92E-06 9.12E-07 316E-07 

PCBs 

Aroclor-1260 0 53 7.26E-07 6.78E-06 8.30E-07 2.59E-07 9.26E-08 

Aldrin 0.0014 1.94E-09 1_81E-08 2.22E-09 6.92E-10 2.47E-10 

Dieldrin 0.0028 3.89E-09 3_63E-08 4_44E-09 1.39E-09 4,96E-10 

Miscellaneous 
Hydrazine 0.15 2.05E-07 I .92E-06 2.35E-07 7.34E-08 2,62E-08 

NOTES ,  
Iwa 	Lifetime weighted average, used to calculate carcinogenic CD1, RAGS Parts A and B 

CDI Chronic Daily Intake in mg/kg-day 

H-CD1 CD1 for hazard quotient 

C-CDI CDI for excess cancer risk 

Reflects the estimated fraction of the site impacted by the corresponding COPC. 

Table 10 6 18 
Chronic Daily Intakes 
Incidental lngestlon of Surface Soil 
S W M U  8 and AOC 636 
NAVBASE - Charleston. Zone G 
Charleston. South Carolina 

Inorg~nlc r  
Antcrnony (Sb) 
Arsenic (As) 
Chromtum (Cr) 
Lead (Pb) 
Thallium (TI) 

Fract~on Exposure 
Ingested from Pomt 
Cantamlnated Concennattan 

Chemical Source* (mgkg) 

Carcinogenic PAHs 
Benzo(a)pyrene equtvalent I 1 8 6  2 5 5 E - 0  2 38E-05 2 92E-06 9 12s-07 3 26E-07 

PCBs 
Aroclor- 1260 
Aldr~n 
Dieldrin 

Future Future Future 
Res~dent adult Resndent chlld Res~dent Iwa 

H-CDI H-CDI C-CDI 

(mwkg-day) (mwkg-day) (m&g-day) 

NOTES 
Iwa Llfetlme we~ghted average. used to calculate carclnogenlc CDI, RAGS Parts A and B 

CDI Chronlc Dally Intake in mgkg-day 
H-CDI CDI far harard quotlenl 
C-CDI CDI for excess cancer rnsk 

Reflects the estbmated fraction of the stte tmpacted by the conespondlng COPC 

Future Site Future Site 
Worker adult Worker adult 

H-CDI C-CDI 
( w k g - d a y )  (mgkg-day) 



Table 10.6 19 
Chronic Daily Intakes 
Dermal Contact with Surface Soil 

SWMU 8 and AOC 636 
NAV13ASE - Charleston, Zone G 
Charleston, South Carolina 

Chemical 

Exposure 
Point 

Concentration 
(mg/kg) 

Fraction 
Contacted from 
Contaminated 

Source' 

Dermal 
Absorption 

Factor 
(unitless) 

Future 	Future 	Future 
Resident adult Resident child Resident him 

H-CDI 	H-CDI 	C-CDI 
(mg/kg-day) 	(mg/kg-day) 	(mg/kg-day) 

Future Site 
Worker adult 

H-CD1 
(mg/kg-day) 

Future Site 

Worker adult 
C-CDI 

(mg/kg-day) 

Inorganics 

Antimony (Sb) 4 9 1 0.001 2.74E-07 9.04E-07 1.71E-07 1.96E-07 6.98E-08 

Arsenic (As) 10 8 1 0.001 6_06E-07 2.430E-06 3.79E-07 4.33E-07 1.55E-07 

Chromium (Cr) 67 7 1 0.001 3.80E-06 1.25E-05 2.38E-06 2.71E-06 9.70E-07 

Lead (Pb) 129 1 0.001 7.27E-06 2.40E-05 4.55E-06 5.19E-06 1,85E-06 

Thallium (T1) 1.67 1 0.001 9.37E-08 3_09E-07 5.86E-08 6.69E-08 2.39E-08 

Carcinogenic PAHs 
Benzo(a)pyrene equivalent 1-86 1 0-01 1.05E-06 3,46E-06 6.55E-07 7.48E-07 2.67E-07 

PCBs 
Aroclor -1260 0 53 1 0.01 2.98E-07 9.83E-07 186E-07 2.13E-07 7.59E-08 
Aldrin 0,0014 1 0,01 7 95E-10 2.62E-09 4.97E-10 5.68E-10 2.03E-10 

Dieldrin 0,0028 1 0,01 1.59E-09 5.26E-09 9.97E-10 1.14E-09 4.07E-10 

Miscellaneous 
Hydrazine 015 1 0,01 8.42E-08 2.78E-07 5.27E-08 6.02E-08 2.15E-08 

NOTES: 
CDI Chronic Daily Intake in mg/kg-day 

H-CDI CDI for hazard quotient 
C-CDI CDI for excess cancer risk 

The dermal absorption factor was applied to the exposure point concentration 
to reflect the different trans-derma] migration of inorganic versus organic chemicals 

* 	Reflects the estimated fraction of the site impacted by the corresponding COPC. 



Table 10.6.20 
Chronic Daily Intakes 
Inhalation of Surface Soil COPCs Resulting from Dust Emission 
SWMU 8 and AOC 636 
NAVBASE - Charleston, Zone G 
Charleston, South Carolina 

Fraction 
Contacted from 
Contaminated 

Chemical 	 Source * 

Exposure 
Point 

Concentration 
(mg/kg) 

Future 	Future 
Resident adult Resident child 

H-CDI 	H-CDI 
(mg/kg-day) 	(mg/kg-day) 

Future 
Resident lwa 

C-CDI 
(mg/kg-day) 

Future Site 
Worker adult 

H-CDI 
(mg/kg-day) 

Future Site 
Worker adult 

C-CD1 
(mg/kg-day) 

inorganics 
Antimony (SID) 4.9 101E-09 2,83E-09 5.89E-10 7.23E-10 2,58E-10 
Arsenic (As) 10,8 2.24E-09 6.27E-09 1.30E-09 1.60E-09 5.71E-10 
Chromium (Cr) 67.7 1,40E-08 3 93E-08 8.18E-09 1.00E-08 3.58E-09 
Lead (Pb) 129 2,69E-08 7.52E-08 1.56E-08 1.92E-08 6.85E-09 
Thallium (TO 1.67 3,46E-10 9.70E-10 2.02E-10 2.47E-10 8.83E-11 

Carcinogenic PAHs 
Benzo(a)pyrene equivalent 1.86 3.87E-10 1.08E-09 2.25E-10 2.76E-10 9.87E-1I 

PCBs 
Aroclor 1260 0.53 110E-10 3.08E-10 6.41E-11 7.86E-11 2.81E-11 
Aldrin 0.0014 2.94E-13 8.22E-13 1.71E-13 2.10E-13 7.49E-14 
Dieldrin 0.0028 5.89E-13 1.65E-12 3.43E-13 4.21E-13 1.50E-13 

Miscellaneous 
Hydrazine 0.15 3:11E-11 8.72E-11 1.81E-11 2.22E-11 7.94E-12 

NOTES: 
lwa 

CDI 
H-CDI 
C-CDI 

* 

Lifetime weighted average; used to calculate carcinogenic CDI, RAGS Parts A and B 
Chronic Daily Intake in mg/kg-day 
CDI for hazard quotient 
CDI for excess cancer risk 
Reflects the estimated fraction of the site impacted by the corresponding COPC. 

Table 10 6.20 
Chronic Daily Intakes 
Inhalation of Surface Soil COPCs Resulting from Dust Emission 
SWMU 8 and AOC 636 
NAVBASE - Charleston, Zone G 
Charleston, South Carolina 

Inargaoirs 
Antimony (Sb) 
Arsenic (As) 
Chromium (Cr) 
Lead (Pb) 
Thallium (TI) 

Fraction Expasure 
Contacted from Point 
Cantammated Concentration 

Chemical Source (mu%) 

Carcinogenic PAHs 
Benzo(a)pyrene equivalent I I 8 6 1  3 87E-I0 l 8 E - 0 9  225E-101 276E-I0 987E-I ,  

PCBs 
Aroclor 1260 
Aldrin 
Dieldnn 

Future Future Future 
Resident adult Resident child Resident lwa 

H-CDI H-CDI C-CDI 

(mgikg-day) (mgntg-day) (mgntg-day) 

Miscellaneous 
Hydraztne I 0.15 3 11E-ll 872E- l l  181E-l l  222E-l l  794E-12 

Future Site Fuhlre Site 
Worker adult Worker adult 

H-CDI C-CDI 
(mgntg-day) ( m a g - d a y )  

NOTES 
Iwa Lifetime weighted average. used to calculate carcinogenic CDI, RAGS Parls A and B 

CDI Chronic Daily Intake in m&g-day 
H-CDI CDI for hazard quotient 
C-CDI CDI for excess cancer risk 

Reflects the estimated fraction of the rite impacted by the corresponding COPC. 
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Inhalation of Dust Borne Contaminants Emanating from Soil: 

Noncarcinogens: 	 2 

C5.*1R h
"

id*EFre  *ED
child 

*11PEF*FC 
CDI,had-  '  

BW chdd*ATNC- child 

Cs*IRad  *EF, *EDad 1,*11PEF*FC 
" 

ATNC-adult * BWado 

Carcinogens: 

   

3 

4 

CD1„,- 
C *IRadj*EF,,*11PEF*FC Cs*IR du/  *EF *ED„ *11PEF 

CDI - 	  

 

ATc  

 

ATc*BW oda, 

 

5 

Description 	 6 

average adult body weight (70 kg) 	 7 

average child body weight-ages 1 to 6 years (15 kg) 

residential child exposure duration (6 yr) 	 9 

residential adult exposure duration (24 yr) 	 10 

site worker exposure duration (25 yr) 	 11 

residential exposure frequency (350 days/year) 	 12 

worker exposure frequency (250 days/year) 	 13 

child inhalation rate (12 m3/day) 	 14 

lifetime weighted average inhalation rate (11.66 m3-yr/kg-day) 	15 

adult inhalation rate (20 m3 /day) 	 16 

averaging time - noncarcinogen, child (2,190 days) 	 17 

averaging time - noncarcinogen, adult (8,760 days) 	 18 

averaging time - noncarcinogen, site worker (9,125 days) 	19 

averaging time - carcinogen (25,550 days) 	 20 

chemical concentration in surface soil - EPC (mg/kg) 	 21 

Variable 

BWadult 

BWchi Id 

Edchild 

EDadult 

ED,,, 

Ef.„ 

Eft,, 

Irchi Id 

Wadi 

IRadult 

ATNC-child 

ATNC-adult 

ATc  

Cs  
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Inhalation of Dust Borne Contaminants Emanating from Soil: I 

Noncarcinogens: 2 

Carcinogens: 

Variable 

BWadu~t 

BWchi~d 

Edchild 

EDadulL 

EDw 

Efr,, 

Efw 

Irchild 

R d ,  

I%dult 

A T ~ ~ - c h i l d  

AT~c-adu~t 

ATNC-," 

AT, 

cs 

Description 

average adult body weight (70 kg) 

average child body weight-ages 1 to 6 years (15 kg) 

residential child exposure duration (6 yr) 

residential adult exposure duration (24 yr) 

site worker exposure duration (25 yr) 

residential exposure frequency (350 dayslyear) 

worker exposure frequency (250 dayslyear) 

child inhalation rate (12 m3/day) 

lifetime weighted average inhalation rate (11.66 m3-yrlkg-day) 

adult inhalation rate (20 m31day) 

averaging time - noncarcinogen, child (2,190 days) 

averaging time - noncarcinogen, adult (8,760 days) 

averaging time - noncarcinogen, site worker (9,125 days) 

averaging time - carcinogen (25,550 days) 

chemical concentration in surface soil - EPC (mglkg) 
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PEF 

FC 

Groundwater 

particulate emission factor (1.32E+09 m3/kg) — Soil Screening 

Guidance 	 2 

Fraction contacted (1) 	 3 

4 

5 

CDIs for the groundwater pathway are shown in Table 10.6.21. 	 6 

7 

10.6.6.4 Toxicity Assessment 

Toxicity assessment terms and methods are discussed in Section 7 of this report. Table 10.6.22 9 

presents toxicological information specific to each COPC identified at combined SWMU 8. This io 

information was used in the quantification of risk/hazard associated with soil contaminants. Brief i 1 

toxicological profiles for each COPC are provided in the following paragraphs. 	 12 

13 

Aldrin is a man-made insecticide which was used widely by farmers from the 1950s to the early 14 

1970s. Aldrin was also used for soil treatment as well as by exterminators to kill termites through 15 

the treatment of soil under houses. The main effects of short-term exposure to high levels of 16 

aldrin are headaches, dizziness, irritability, loss of appetite, nausea, muscle twitching, 17 

convulsions, and loss of consciousness and death. Most symptoms disappear with time after 18 

removal from exposure. The effects of long-term exposure to aldrin in humans have not been 19 

clearly demonstrated. Aldrin fed to mice caused liver cancer. 	 20 

21 

There is inconclusive evidence in humans, but more evidence in animals, that aldrin exposure of 22 

a pregnant mother may be associated with harm to the fetus. Aldrin is absorbed into the blood 23 

from the gastrointestinal tract, through the skin, or by inhalation. The percentage of an oral dose 24 

absorbed has not been accurately determined because of the enterohepatic circulation system. In 25 

humans, 20 to 50% of inhaled aldrin is retained, and about 8% of a dermal dose of aldrin is 26 

absorbed (5 days). There is rapid conversion of aldrin to the epoxide dieldrin, which results in 27 
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PEF particulate emission factor (1.32E+09 m31kg) - Soil Screening 

Guidance 

FC Fraction contacted (1) 

Groundwater 

CDIs for the groundwater pathway are shown in Table 10.6.21. 

10.6.6.4 Toxicity Assessment 

Toxicity assessment terms and methods are discussed in Section 7 of this report. Table 10.6.22 

presents toxicological information specific to each COPC identified at combined SWMU 8. This 

information was used in the quantification of risWhazard associated with soil contaminants. Brief 

toxicological profiles for each COPC are provided in the following paragraphs. 

Aldrin is a man-made insecticide which was used widely by farmers from the 1950s to the early 

1970s. Aldrin was also used for soil treatment as well as by exterminators to kill termites through 

the treatment of soil under houses. The main effects of short-term exposure to high levels of 

aldrin are headaches, dizziness, irritability, loss of appetite, nausea, muscle twitching, 

convulsions, and loss of consciousness and death. Most symptoms disappear with time after 

removal from exposure. The effects of long-term exposure to aldrin in humans have not been 

clearly demonstrated. Aldrin fed to mice caused liver cancer. 

There is inconclusive evidence in humans, but more evidence in animals, that aldrin exposure of 

a pregnant mother may be associated with harm to the fetus. Aldrin is absorbed into the blood 

from the gastrointestinal tract, through the skin, or by inhalation. The percentage of an oral dose 

absorbed has not been accurately determined because of the enterohepatic circulation system. In 

humans, 20 to 50% of inhaled aldrin is retained, and about 8% of a dermal dose of aldrin is 

absorbed (5 days). There is rapid conversion of aldrin to the epoxide dieldrin, which results in 



Table 10.6.21 
Chronic Daily Intakes 
Ingestion of COPCs in Groundwater 

SWMU S and AOC 636 
NAVBASE - Charleston, Zone G 

Charleston, South Carolina 

Chemical 

Exposure 
Point 

Concentration 
(mg/liter) 

Future 	Future 	Future 
Resident adult Resident child Resident lwa 

H-CDI 	H-CDI 	C-CDI 
(mg/kg-day) 	(mg/kg-day) 	(mg/kg-day) 

Future 
Worker adult 

H-CD! 

(mg/kg-day) 

Future 
Worker adult 

C-CDI 
(mg/kg-day) 

Inorganics 
Antimony (Sb) 0_0226 6.19E-04 1 44E-03 3.41E-04 2.21E-04 7.90E-05 

Barium (Ba) 1.52 4.16E-02 9.72E-02 2.29E-02 1.49E-02 5.31E-03 

Thallium (TI) 0.0046 1.26E-04 2.94E-04 6 93E-05 4.50E-05 1.61E-05 
Vanadium (V) 0.049 134E-03 3.13E-03 7.38E-04 4.79E-04 1.71E-04 

Semivolatile Organics 
bis(2-Ethy]hexyl)phthalate 0,046 1.26E-03 2-94E-03 6.93E-04 4,50E-04 1.61E-04 

NOTES ,  

lwa Lifetime weighted average 
CD! Chronic Daily Intake 

H-CDI Noncarcinogenic hazard based Chronic Daily Intake 
C-CDI Carcinogenic risk based Chronic Daily Intakc 

Table 106.21 
Chronic Daily Intakes 
lngestlon of COPCS in Groundwatel 
SWMU 8 and AOC 636 
NAVBASE - Charleston, Zone G 
Charleston, South Carolina 

,~ . 
Barium (Ba) 
Thallium (TI) 
Vanadium (V) 

Semivolatile Organics 
b1~(2-EthylhexyI)phthalate 0 046 1 26E-03 2 94E-03 6 93E-04 4 50E-04 1 61E-04 

FuNre Future 
Worker adult Worker adult 

H-CDI C-CDI 

(mg/kg-day) ( m a g - d a y )  

Exposure 
Point 

Concentration 
Chemical (mwl~ter) 

NOTES 
Iwa Lifetime weighted average 

CDI Chronic Daily lntlke 
H-CDI Noncarcinogenic hazard bared Chronic Daily lntake 
C-CDI Carcinogenic risk based Chronic Daily Intake 

Future Fuhlre Future 
Resident adult Resident child Resident Iwa 

H-CDI H-CDI C-CDI 

( m a g - d a y )  ( m a g - d a y )  (mgntg-day) 



Table 10.6.22 

Toxicological Reference Information 

for Chemicals of Potential Concern 

sly mu 8 and AOC 636 

Naval Base, Charleston, lone G 

Charleston, South Carolina 

Carciliogritic Toxicity Asia 

Critical Efrert 

Uncertainty 

Factor 

Inhalation 

Oral Slope 

factor 

(kg-day/mg) 

Inhalation 

Slope Factor 

(kg-day/mg) 

Wright 

of 

Evidence 

Tumor 

Tyne 

NA NA 17 17.1 B2 liver carcinoma 

NA NA NA NA NA 

NA NA 1.5 15.1 A various 

NA NA 7-3 3.1 B2 nanagen 

NA NA NA NA 13 NA 

NA NA 0.014 0 014 B2 hepatorna 

NA NA NA NA 13 NA 

NA NA NA 42 A hula 

NA NA 16 16.1 B2 hepawarcinorna 

NA NA 3 17.1 B2 hepatoma, adenocarcinoma 

NA NA NA NA 132 various 

NA NA 2 2 B2 hertatocellular carcinoma 

NA NA NA NA NA 

NA NA NA NA NA 

Non-Carcinogenic Inricny Data 

Oral 
	

Uncertainly 	Inhalation 

	

Reference Dose 
	

Confidence Critical Effect 
	

Factor 	Reference Dose 
	

Confidence 

dual 	 (mailtg-day) 
	

Level 
	

Oral 	 (mg/kg-day) 
	

Level 

IE.05 
	

a 	M 	liver toxicity 
	

I _COO 
	

NA 
	

NA 

tory 
	

0.0004 
	

L 	whole bodyfhlord Increased mnnaloy 
	

1 ,C00 
	

NA 
	

NA 

iic 
	

0.0003 
	

M 	hyperpiernematinn 
	

3 	 NA 
	

NA 

)(alpyrene equivalenhe 
	

NA 
	

NA 	NA 
	

NA 	 NA 
	

NA 

to 	 007 
	

M 	increased hlimd pressure 
	

3 	 0 000143 
	

h 	NA 

EthylhexylMhthalaie 	 0 02 
	

M 	increased liver weight 
	

1.000 	 NA 
	

NA 

niurn 
	

L 	NA 
	

100/1.0 	 571E-07 
	

NA 

Mum VI 	 0 903 
	

L 	NA 
	

500 	 NA 
	

NA 

nn 	 5E-05 
	

M 	liver lesions 
	

1,00 	 NA 
	

NA 

ruin 	 NA 
	

NA 	NA 
	

NA 	 NA 
	

NA 

NA 
	

NA 	NA 
	

NA 	 NA 
	

NA 

Arorlor.1260 (soil) 	 NA 
	

NA 	NA 
	

NA 	 NA 
	

NA 

ADP 	 8E-05 
	

• 	increased SCOT fliver) ircremed serum LDH 
	

3000 	 NA 
	

NA 

hum 	 0,007 
	

NA 	unclear 
	

100 	 NA 
	

NA 

= Integrated Risk information System (IRIS) 

= Health Effects Assessmers Summary Tables (HEAST) 

= HEAST alternative method 

= EPA NCEA - Cincinnati (provisional) 

= Withdrawn from IRIS/HEAST 

- Nor applicable or nor available 

= High confidence 

= Low confidence 

- Medium confiderce 
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aldrin rarely being found in the blood or tissues. Excretion is primarily in the feces via the bile. 	I 

In humans and animals, urinary excretion is minor. An oral RfD for aldrin has been determined 2 

as 3.0E-05 mg/kg-day using based on a LOAEL of 0.5ppm and an uncertainty factor of 1000 in 3 

a hepatic effects study performed on rats. The modifying factor is 1. Carcinogenic slope factors 4 

have also been determined for aldrin. The oral SF is 17 (mg/kg-day)', and the inhalation SF is 	5 

17.1 (mg/kg-day)-1. 	 6 

7 

Antimony belongs to the same periodic group as arsenic. This element is absorbed slowly through 8 

the gastrointestinal tract, which is the target of this element. Another target is the blood, where 9 

antimony concentrates. The primary exposure route for antimony to the general population is to 

ingestion. Antimony is also a common air pollutant from industrial emissions. USEPA has not 11 

classified antimony as a carcinogen, and the oral RfD is 0.0004 mg/kg-day (Klaassen, et al, 1986). 12 

The oral RfD is based on a LOAEL of 0.35 mg/kg-day, an uncertainty factor of 1000, and a 13 

modifying factor of 1 (IRIS). 	 14 

15 

Arsenic exposure via the ingestion route darkens and hardens the skin in chronically exposed 16 

humans. Inhalation exposure to arsenic causes neurological deficits, anemia, and cardiovascular 17 

effects (Klaassen et al., 1986). USEPA set 0.3 Atg/kg-day as the RfD for arsenic based on a 18 

NOAEL of 0.8 4g/kg-day in a human exposure study. Arsenic's effects on the nervous and 19 

cardiovascular systems are primarily associated with acute exposure to higher concentrations. 20 

Exposure to arsenic-containing materials has been shown to cause cancer in humans. Inhaling 2f 

these materials can lead to increased lung cancer risk, and ingestion is associated with increased 22 

skin cancer rates. Arsenic has been classified as a group A carcinogen by USEPA, which set the 23 

1.5 (mg/kg-day)`' oral SF for arsenic. As listed in IRIS, the classification is based on sufficient 24 

evidence from human data. An increased lung cancer mortality was observed in multiple human 25 

populations exposed primarily through inhalation. Also, increased mortality from multiple internal 26 

organ cancers (liver, kidney, lung, and bladder) and an increased incidence of skin cancer were 27 
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aldrin rarely being found in the blood or tissues. Excretion is primarily in the feces via the bile. I 

In humans and animals, urinary excretion is minor. An oral RfD for aldrin has been determined 2 

as 3.OE-05 mglkgday using based on a LOAEL of O.5ppm and an uncertainty factor of 1000 in 3 

a hepatic effects study performed on rats. The modifying factor is 1. Carcinogenic slope factors 4 

have also been determined for aldrin. The oral SF is 17 (mglkg-day]', and the inhalation SF is 5 

17.1 (mglkg-day)". 6 

7 

Antimony belongs to the same periodic group as arsenic. This element is absorbed slowly through 8 

the gastrointestinal tract, which is the target of this element. Another target is the blood, where Y 

antimony concentrates. The primary exposure route for antimony to the general population is 10 

ingestion. Antimony is also a common air pollutant from industrial emissions. USEPA has not I I 

classified antimony as a carcinogen, and the oral RfD is 0.0004 mglkg-day (Klaassen, et al, 1986). 12 

The oral RfD is based on a LOAEL of 0.35 mglkg-day, an uncertainty factor of 1000, and a 13 

modifying factor of 1 (IRIS). 14 

15 

Arsenic exposure via the ingestion route darkens and hardens the skin in chronically exposed 16 

humans. Inhalation exposure to arsenic causes neurological deficits, anemia, and cardiovascular 17 

effects (Klaassen et al., 1986). USEPA set 0.3 pglkg-day as the RfD for arsenic based on a i s  

NOAEL of 0.8 pglkg-day in a human exposure study. Arsenic's effects on the nervous and 19 

cardiovascular systems are primarily associated with acute exposure to higher concentrations. 20 

Exposure to arsenic-containing materials has been shown to cause cancer in humans. Inhaling 21  

these materials can lead to increased lung cancer risk, and ingestion is associated with increased 22 

skin cancer rates. Arsenic has been classified as a group A carcinogen by USEPA, which set the 23 

1.5 (mg/kg-day).' oral SF for arsenic. As listed in IRIS, the classification is based on sufficient 24 

evidence from human data. An increased lung cancer mortality was observed in multiple human 2s 

populations exposed primarily through inhalation. Also, increased mortality from multiple internal 26 

organ cancers (liver, kidney, lung, and bladder) and an increased incidence of skin cancer were 27 
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observed in populations consuming drinking water high in arsenic. Human milk contains about 1 

3 µg/L arsenic. The RBC for arsenic in tap water is 0.045 µg/L. As listed in IRIS, the critical , 

effect of this chemical is hyperpigmentation, keratosis, and possible vascular complications. The 

oral uncertainty factor used for arsenic was 3 and the modifying factor was 1. 	 4 

5 

Barium is used in various alloys, paints, soap, and manufacturing processes. Barium sulfate is 6 

used to aid x-ray diagnosis. This element is relatively abundant in nature and is commonly found 7 

in plant and animal tissue. Brazil nuts contain 3 to 4 mg barium per gram nuts. The fatal s 

absorbed dose of barium is approximately 1000 mg (for humans). Assuming an absorption 9 

efficiency of five percent for barium, 20,000 mg ingested barium could be fatal. Major toxic lo 

effects of this element are muscle stimulation, central nervous system effects, and effects on the ii 

heart. The major critical effect is increased blood pressure. USEPA determined the oral RfD and 12 

inhalation RfD to be 0.07 and 1.43E-4 mg/kg-day, respectively (Dreisbach, et al, 1987) (Klaassen, 13 

et al, 1986), based on a medium confidence level. The oral uncertainty factor for barium is 3 and 14 

the oral modifying factor is 1. Barium has been issued a carcinogenic weight-of-evidence 15 

classification of "D". 	 16 

17 

Benzo(a)pyrene equivalents include the following list of PAHs: 	 18 

Benzo(a)anthracene 	 TEF 0.1 	 19 

Benzo(b)fluoranthene 	 TEF 0.1 	 20 

Dibenz( a , h)anthracene 	 TEF 1.0 	 21 

Benzo(k)fluoranthene 	 TEF 0.01 	 22 

Benzo(a)pyrene 	 TEF 1.0 	 23 

Indeno(1,2,3-cd)pyrene 	 TEF 0.1 	 24 

Chrysene 	 TEF 0.001 	 25 

26 
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observed in populations consuming drinking water high in arsenic. Human milk contains about I 

3 wg/L arsenic. The RBC for arsenic in tap water is 0.045 pg/L. As listed in IRIS, the critical z 

effect of this chemical is hyperpigmentation, keratosis, and possible vascular complications. The 3 

oral uncertainty factor used for arsenic was 3 and the modifying factor was 1. 4 

5 

Barium is used in various alloys, paints, soap, and manufacturing processes. Barium sulfate is 6 

used to aid x-ray diagnosis. This element is relatively abundant in nature and is commonly found 7 

in plant and animal tissue. Brazil nuts contain 3 to 4 mg barium per gram nuts. The fatal x 

absorbed dose of barium is approximately 1000 mg (for humans). Assuming an absorption Y 

efficiency of five percent for barium, 20,000 mg ingested barium could be fatal. Major toxic lo  

effects of this element are muscle stimulation, central nervous system effects, and effects on the I I 

heart. The major critical effect is increased blood pressure. USEPA determined the oral RfD and 12 

inhalation RfD to be 0.07 and 1.43E-4 mglkgday, respectively (Dreisbach, et al, 1987) (Klaassen, 1 3  

et al, 1986), based on a medium confidence level. The oral uncertainty factor for barium is 3 and 1 4  

the oral modifying factor is 1. Barium has been issued a carcinogenic weight-of-evidence 1 5  

classification of "D". 16 

Benzo(a)pyrene equivalents include the following list of PAHs: 

Benzo(a)anthracene TEF 0.1 

Benzo(b)fluoranthene TEF 0.1 

Dibenz(a,h)anthracene TEF 1.0 

Benzo(k)fluoranthene TEF 0.01 

Benzo(a)pyrene TEF 1.0 

Indeno(l,2,3-cd)pyrene TEF 0.1 

Chry sene TEF 0.001 
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Some PAHs are toxic to the liver, kidney, and blood. However, the toxic effects of these PAHs 

have not been well established. There are no RfDs for the PAHs above due to a lack of data. All 2 

PAHs listed are classified by USEPA as B2 carcinogens, and their carcinogenicity is addressed 3 

relative to that of benzo(a)pyrene, having an oral SF 7.3 (mg/kg/day)1. Toxicity Equivalency 4 

Factors, also set by USEPA, are multipliers that are applied to the detected concentrations, which 

are subsequently used to calculate excess cancer risk. These multipliers are discussed further in 6 

the exposure and toxicity assessment sections. Most carcinogenic PAHs have been classified as 7 

such due to animal studies using large doses of purified PAHs. There is some doubt as to the s 

validity of these listings, and the SFs listed in USEPA's RBC table are provisional. However, 9 

these PAHs are carcinogens when the exposure involves a mixture of other carcinogenic 10 

substances (e.g., coal tar, soot, cigarette smoke, etc.). As listed in IRIS, the basis for the 

benzo(a)pyrene B2 classification is human data specifically linking benzo(a)pyrene to a 12 

carcinogenic effect are lacking. There are, however, multiple animal studies in many species 13 

demonstrating benzo(a)pyrene to be carcinogenic by numerous routes. 	 14 

15 

Benzo(a)pyrene has produced positive results in numerous genotoxicity assays. At the June 1992 16 

CRAVE Work Group meeting, a revised risk estimate for benzo(a)pyrene was verified. This 17 

section provides information on three aspects of the carcinogenic risk assessment for the agent in 18 

question. The USEPA classification and quantitative estimates of exposure reflects a weight-of- 19 

evidence judgment of the likelihood that the agent is a human carcinogen. The quantitative risk 20 

estimates are presented in application of a low-dose extrapolation procedure and presented as the 21 

risk per (mg/kg)/day. The unit risk is the quantitative estimate in terms of either risk per µg/L 22 

drinking water or risk per µg/m3  air breathed. The third form in which risk is presented is 23 

drinking water or air concentration providing cancer risks of 1 in 10,000 or 1 in 1,000,000. The 24 

Carcinogenicity Background Document provides details on the carcinogenicity values found in 25 

IRIS. Users are referred to the Oral Reference Dose and Reference Concentration sections for 26 

information on long-term toxic effects other than carcinogenicity. 	 27 
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Some PAHs are toxic to the liver, kidney, and blood. However, the toxic effects of these PAHs 

have not been well established. There are no RfDs for the PAHs above due to a lack of data. All 

PAHs listed are classified by USEPA as B2 carcinogens, and their carcinogenicity is addressed 

relative to that of benzo(a)pyrene, having an oral SF 7.3  (mglkglday]'. Toxicity Equivalency 

Factors, also set by USEPA, are multipliers that are applied to the detected concentrations, which 

are subsequently used to calculate excess cancer risk. These multipliers are discussed further in 

the exposure and toxicity assessment sections. Most carcinogenic PAHs have been classified as 

such due to animal studies using large doses of purified PAHs. There is some doubt as to the 

validity of these listings, and the SFs listed in USEPA's RBC table are provisional. However, 

these PAHs are carcinogens when the exposure involves a mixture of other carcinogenic 

substances (e.g., coal tar, soot, cigarette smoke, etc.). As listed in IRIS, the basis for the 

benzo(a)pyrene B2 classification is human data specifically linking benzo(a)pyrene to a 

carcinogenic effect are lacking. There are, however, multiple animal studies in many species 

demonstrating benzo(a)pyrene to be carcinogenic by numerous routes. 

Benzo(a)pyrene has produced positive results in numerous genotoxicity assays. At the June 1992 

CRAVE Work Group meeting, a revised risk estimate for benzo(a)pyrene was verified. This 

section provides information on three aspects of the carcinogenic risk assessment for the agent in 

question. The USEPA classification and quantitative estimates of exposure reflects a weight-of- 

evidence judgment of the likelihood that the agent is a human carcinogen. The quantitative risk 

estimates are presented in application of a low-dose extrapolation procedure and presented as the 

risk per (mg1kg)lday. The unit risk is the quantitative estimate in terms of either risk per pg1L 

drinking water or risk per pg/m3 air breathed. The third form in which risk is presented is 

drinking water or air concentration providing cancer risks of 1 in 10,000 or 1 in 1,000,000. The 

Carcinogenicity Background Document provides details on the carcinogenicity values found in 

IRIS. Users are referred to the Oral Reference Dose and Reference Concentration sections for 

information on long-term toxic effects other than carcinogenicity. 
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The basis for the dibenz(a,h)anthracene and benzo(b)fluoranthene B2 classification is listed in IRIS 

as no human data and sufficient data from animal bioassays. Benzo(b)fluoranthene produced 2 

tumors in mice after lung implantation, intraperitoneal or subcutaneous injection, and skin 3 

painting. The basis for the benzo(a)anthracene B2 classification is listed in IRIS as no human data 4 

and sufficient data from animal bioassays. Benzo(a)anthracene produced tumors in mice exposed 5 

by gavage; intraperitoneal, subcutaneous or intramuscular injection; and topical application. 	6 

Benzo(a)anthracene produced mutations in bacteria and in mammalian cells, and transformed 7 

mammalian cells in culture. The basis for the benzo(k)fluoranthene B2 classification is listed in 

IRIS as no human data and sufficient data from animal bioassays. Benzo(k)fluoranthene produced 9 

tumors after lung implantation in mice and when administered with a promoting agent in skin- 10 

painting studies. Equivocal results have been found in a lung adenoma assay in mice. 

Benzo(k)fluoranthene is mutagenic in bacteria. (Klaassen, et al., 1986). 	 12 

13 

bis(2-Ethylhexyl)phthalate, otherwise known as BEHP, is a plasticizer used in virtually every 14 

major product category. Phthalate esters are ubiquitously distributed in the environment. 15 

Although the toxicity of this compound is relatively low, it is a carcinogen. Reproductive effects 16 

are also possible (indicated in animal studies) due to chronic exposure to BEHP. This compound 17 

is classified as a B2 carcinogen, and USEPA set the oral RfD and oral SF to 0.02 mg/kg-day and 18 

0.014 (mg/kg-day) respectively (Klaassen et al., 1986). The uncertainty factor used for bis(2- 19 

Ethylhexy)phthalate is 1000. 	 20 

21 

Chromium exists in two stable, natural forms: CrIII and hexavalent CrVI. Acute exposure to 22 

chromium can result in kidney damage following oral exposure or damage to the nasal mucosa and 23 

septum following inhalation exposure. Chronic inhalation exposure to CrVI has resulted in kidney 24 

and respiratory tract damage, as well as excess lung cancer in both animals and humans following 25 

occupational exposure. Only CrVI is believed to be carcinogenic by inhalation (IRIS). Oral RfD 26 

values for CrIII and CrVI are 1.0 and 5E-3 (mg/kg-day), respectively. For CrVI, the RID is 27 
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The basis for the dibenz(a,h)anthracene and benzo(b)fluoranthene B2 classification is listed in IRIS 

as no human data and sufficient data from animal bioassays. Benzo(b)fluoranthene produced 

tumors in mice after lung implantation, intraperitoneal or subcutaneous injection, and skin 

painting. The basis for the benzo(a)anthracene B2 classification is listed in IRIS as no human data 

and sufficient data from animal bioassays. Benzo(a)anthracene produced tumors in mice exposed 

by gavage; intraperitoneal, subcutaneous or intramuscular injection; and topical application. 

Benzo(a)anthracene produced mutations in bacteria and in mammalian cells, and transformed 

mammalian cells in culture. The basis for the benzo(k)fluoranthene B2 classification is listed in 

IRIS as no human data and sufficient data from animal bioassays. Benzo(k)fluoranthene produced 

tumors after lung implantation in mice and when administered with a promoting agent in skin- 

painting studies. Equivocal results have been found in a lung adenoma assay in mice. 

Benzo(k)fluoranthene is mutagenic in bacteria. (Klaassen, et al., 1986). 

bis(2-Ethylhexyl)phthalate, otherwise known as BEHP, is a plasticizer used in virtually every 

major product category. Phthalate esters are ubiquitously distributed in the environment. 

Although the toxicity of this compound is relatively low, it is a carcinogen. Reproductive effects 

are also possible (indicated in animal studies) due to chronic exposure to BEHP. This compound 

is classified as a B2 carcinogen, and USEPA set the oral RfD and oral SF to 0.02 mglkg-day and 

0.014 (mglkgday)~', respectively (Klaassen et al., 1986). The uncertainty factor used for bis(2- 

Ethy1hexy)phthalate is 1000. 

Chromium exists in two stable, natural forms: CrIII and hexavalent CrVI. Acute exposure to 

chromium can result in kidney damage following oral exposure or damage to the nasal mucosa and 

septum following inhalation exposure. Chronic inhalation exposure to CrVI has resulted in kidney 

and respiratory tract damage, as well as excess lung cancer in both animals and humans following 

occupational exposure. Only CrVI is believed to be carcinogenic by inhalation (IRIS). Oral RfD 

values for CrIII and CrVI are 1.0 and 5E-3 (mglkg-day), respectively. For CrVI, the RfD is 
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based on liver toxicity in rats. For CrVI, the RfD is based on unspecified pathological changes I 

observed in rat studies. In addition, CrVI is considered a group A carcinogen for inhalation 2 

exposures, and an oral SF of 42 (mg/kg-day)-' has been established for the hexavalent form. 	3 

Vitamin supplements contain approximately 0.025 mg of chromium. As listed in IRIS, no critical 4 

effects were observed for CrIII. The uncertainty factor was 100 and the modifying factor was 10. 5 

As listed in IRIS, no critical effects were observed for CrVI. The uncertainty factor was 500 and 6 

the modifying factor was 1. 	 7 

8 

Dieldrin is a polycyclic chlorinated pesticide. Short-term exposure to high doses of dieldrin 9 

causes tremors and convulsions. Chronic exposure can cause emotional and neuromuscular 10 

disturbances. Exposed individuals revert to normal approximately one week after the dieldrin 11 

source is removed. Dieldrin is classified as a B2 carcinogen by USEPA; the oral SF, inhalation 12 

SF, and oral RfD were set to 16 (mg/kg-day)-', 16.1 (mg/kg-day)4, and 0.00005 mg/kg-day, 13 

respectively (Dreisbach et al., 1987). 	 '4 

15 

Hydrazine is a reducing agent used in nuclear fuel reprocessing, polymerization catalysis, 16 

corrosion inhibition in boiler feedwater & reactor cooling water, wastewater treatment, electrolytic 17 

plating of metals on glass & plastics, and rocket propellants. Toxic effects of hydrazine include is 

conjunctivitis, pulmonary edema, anemia (hemolytic), ataxia, convulsions, kidney toxicity, and 19 

liver toxicity (HSDB). USEPA has given hydrazine a B2, probable human carcinogen, rating 20 

based on inadequate human data and the induction of tumors in mice, rats and hamsters following 21 

oral, inhalation or intraperitoneal administration of hydrazine and hydrazine sulfate. An oral slope 22 

factor of 3 (mg/kg-day)-' and an inhalation slope factor of 17.1 (mg/kg-day)' have been set by 23 

USEPA (IRIS). 	 24 

25 

Lead has been classified as a group B2 carcinogen by USEPA based on animal data. No RID or 26 

SF has been set by USEPA. However, an action level of 400 mg/kg for soil protective of child 27 
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based on liver toxicity in rats. For CrVI, the RtD is based on unspecified pathological changes I 

observed in rat studies. In addition, CrVI is considered a group A carcinogen for inhalation 2 

exposures, and an oral SF of 42 (mglkg-day]' has been established for the hexavalent form. 3 

Vitamin supplements contain approximately 0.025 mg of chromium. As listed in IRIS, no critical 4 

effects were observed for CrIII. The uncertainty factor was 100 and the modifying factor was 10. 5 

As listed in IRIS, no critical effects were observed for CrVI. The uncertainty factor was 500 and 6 

the modifying factor was 1. 7 

Dieldrin is a polycyclic chlorinated pesticide. Short-term exposure to high doses of dieldrin 9 

causes tremors and convulsions. Chronic exposure can cause emotional and neuromuscular lo 

disturbances. Exposed individuals revert to normal approximately one week after the dieldrin I I  

source is removed. Dieldrin is classified as a B2 carcinogen by USEPA; the oral SF, inhalation 12 

SF, and oral RfD were set to 16 (mglkg-day]', 16.1 (mglkg-day).', and 0.00005 mglkg-day, 13 

respectively (Dreisbach et al., 1987). 1 4  

Hydrazine is a reducing agent used in nuclear fuel reprocessing, polymerization catalysis, 16 

corrosion inhibition in boiler feedwater & reactor cooling water, wastewater treatment, electrolytic 17 

plating of metals on glass & plastics, and rocket propellants. Toxic effects of hydrazine include 18 

conjunctivitis, pulmonary edema, anemia (hemolytic), ataxia, convulsions, kidney toxicity, and 19 

liver toxicity (HSDB). USEPA has given hydrazine a B2, probable human carcinogen, rating 20 

based on inadequate human data and the induction of tumors in mice, rats and hamsters following 21 

oral, inhalation or intraperitoneal administration of hydrazine and hydrazine sulfate. An oral slope 22 

factor of 3 (mglkg-day).' and an inhalation slope factor of 17.1 (mglkg-day]' have been set by 23 

USEPA (IRIS). 24 

25 

Lead has been classified as a group B2 carcinogen by USEPA based on animal data. No RfD or 26 

SF has been set by USEPA. However, an action level of 400 mglkg for soil protective of child 27 
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residents has been proposed by USEPA Region IV. USEPA's Office of Water has established 

a treatment technique action level of 15 µg/L. The classification as listed in IRIS, is based on 2 

sufficient animal evidence. Ten rat bioassays and one mouse assay have shown statistically 3 

significant increases in renal tumors with dietary and subcutaneous exposure to several soluble 4 

lead salts. Animal assays provide reproducible results in several laboratories, in multiple rat 

strains with some evidence of multiple tumor sites. Short-term studies show that lead affects gene 6 

expression. Human evidence is inadequate. An RfD and SF have not been set because of the 7 

confounding nature of lead toxicity. Lead can accumulate in bone marrow, and effects have been s 

observed in the CNS, blood, and mental development of children. RfDs are based on the 9 

assumption that a threshold must be exceeded to result in toxic effects (other than carcinogenicity). 10 

Once lead accumulates in the body, other influences cause the actual levels in the blood to 11 

fluctuate — sometimes the lead is attached to binding sites; sometimes lead is free flowing. If an 12 

exposed individual has previously been exposed to lead, this individual could lose weight and set 13 

fat-bound lead free. This fluctuation and lack of previous lead exposure data are two of the 14 

reasons lead effects are difficult to predict (Klaassen et al., 1986). 	 15 

16 

PCB Aroclors are a group of chlorinated hydrocarbons (such as Aroclors-1248, 1254, and 1260) 17 

that accumulate in fat tissue. Occupational exposure (both inhalation and dermal) to PCBs causes is 

eye and lung irritation, loss of appetite, liver enlargement, increased serum liver enzyme levels, 19 

rashes and chloracne, and decreased birth weight of infants in heavily exposed worker/mothers. 20 

Of the effects listed above, the liver is the primary target organ (Klaassen, et al., 1986) 21 

(Dreisbach, et al., 1987). USEPA classified PCB aroclors as group B2 probable human 22 

carcinogens, primarily based on animal data. Oral ingestion of PCBs causes liver and stomach 23 

tumors in rat studies. The cancer potency of PCB mixtures is determined using a tiered approach. 24 

The high risk and persistence tier uses an upper-bound slope factor of 2.0 (mg/kg-day)1  and is 25 

appropriate for food chain exposures, sediment and soil ingestion, dust or aerosol inhalation, and 26 

dermal exposure. The low risk and persistence tier uses an upper-bound slope factor of 27 
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residents has been proposed by USEPA Region IV. USEPA's Office of Water has established I 

a treatment technique action level of 15 pg/L. The classification as listed in IRIS, is based on 2 

sufficient animal evidence. Ten rat bioassays and one mouse assay have shown statistically 3 

significant increases in renal tumors with dietary and subcutaneous exposure to several soluble 4 

lead salts. Animal assays provide reproducible results in several laboratories, in multiple rat 5 

strains with some evidence of multiple tumor sites. Short-term studies show that lead affects gene 

expression. Human evidence is inadequate. An RfD and SF have not been set because of the 7 

confounding nature of lead toxicity. Lead can accumulate in bone marrow, and effects have been 8 

observed in the CNS, blood, and mental development of children. RfDs are based on the 9 

assumption that a threshold must be exceeded to result in toxic effects (other than carcinogenicity). lo 

Once lead accumulates in the body, other influences cause the actual levels in the blood to 1 1  

fluctuate -sometimes the lead is attached to binding sites; sometimes lead is free flowing. If an 12 

exposed individual has previously been exposed to lead, this individual could lose weight and set 13 

fat-bound lead free. This fluctuation and lack of previous lead exposure data are two of the 14 

reasons lead effects are difficult to predict (Klaassen et a]., 1986). 15 
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PCB Aroclors are a group of chlorinated hydrocarbons (such as Aroclors-1248, 1254, and 1260) 1 7  
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eye and lung irritation, loss of appetite, liver enlargement, increased serum liver enzyme levels, 19  
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Of the effects listed above, the liver is the primary target organ maassen, et al., 1986) 21 

(Dreisbach, et al., 1987). USEPA classified PCB aroclors as group B2 probable human 22 

carcinogens, primarily based on animal data. Oral ingestion of PCBs causes liver and stomach 23 

tumors in rat studies. The cancer potency of PCB mixtures is determined using a tiered approach. 24 

The high risk and persistence tier uses an upper-bound slope factor of 2.0 (mg/kg-day)' and is 25 

appropriate for food chain exposures, sediment and soil ingestion, dust or aerosol inhalation, and 26 

dermal exposure. The low risk and persistence tier uses an upper-bound slope factor of 27 
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0.4 (mg/kg-day)-' and is appropriate for ingestion of water soluble congeners and inhalation of i 

evaporated congeners. The lowest risk and persistence tier uses an upper-bound slope factor of 2 

0.07 (mg/kg-day)-1  and is appropriate for PCB congener mixtures with congeners having more 3 

than four chlorines comprising less than 1/2% of the mixture. 	 4 

Thallium is readily absorbed through the gut and skin. Primary effects are stomach and bowel 6 

disturbances, kidney and liver damage, and neurological disturbances. Thallium was used in the 7 

past as a rodenticide and ant killer, and its use for these purposes is now prohibited. This element 8 

remains in the body for a relatively long time, and could accumulate if the chronic dose is large. 9 

USEPA's oral RfD for thallium is 0.00008 mg/kg-day (Klaassen, et al., 1986) (Dreisbach, 10 

et al., 1987). The uncertainty factor used for thallium is 3000. 	 il 

12 

Vanadium is not readily absorbed through the skin or oral ingestion and is a ubiquitous element. 13 

It is also a by-product of petroleum refining. Vanadium is soluble in fats and oils (Klaassen 14 

et al., 1986). Municipal water supplies contain 0.001 to 0.006 mg/L. The target organ is unclear, 15 

and the primary focus of toxicological information is inhalation of vanadium dust. Typical vitamin 16 

supplements contain approximately 0.010 mg in a daily dose. The oral RfD set by USEPA is 17 

0.007 mg/kg-day. 	 18 

19 

10.6.6.5 Risk Characterization 	 20 

Surface Soil Pathways 	 21 

Exposure to surface soil onsite was evaluated under residential and site worker scenarios. For 22 

these scenarios, the incidental ingestion, dermal contact, and inhalation exposure pathways were 23 

evaluated. For noncarcinogenic contaminants evaluated for future site residents, hazard was 24 

computed separately to address child and adult exposure. Tables 10.6.23, 10.6.24, and 10.6.25 25 

present the computed carcinogenic risks and/or HQs associated with the incidental ingestion, 26 

dermal contact, and inhalation of site surface soils, respectively. 	 27 
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0.4 (mglkg-day).' and is appropriate for ingestion of water soluble congeners and inhalation of I 

evaporated congeners. The lowest risk and persistence tier uses an upper-bound slope factor of 2 

0.07 (mglkg-day).' and is appropriate for PCB congener mixtures with congeners having more 3 

than four chlorines comprising less than 112% of the mixture. 

Thallium is readily absorbed through the gut and skin. Primary effects are stomach and bowel 6 

disturbances, kidney and liver damage, and neurological disturbances. Thallium was used in the 7 

past as a rodenticide and ant killer, and its use for these purposes is now prohibited. This element 8 

remains in the body for a relatively long time, and could accumulate if the chronic dose is large. 9 

USEPA's oral RfD for thallium is 0.00008 mglkg-day (Klaassen, et al., 1986) (Dreisbach, in 

et al., 1987). The uncertainty factor used for thallium is 3000. I I 

12 

Vanadium is not readily absorbed through the skin or oral ingestion and is a ubiquitous element. 1 3  

It is also a by-product of petroleum refining. Vanadium is soluble in fats and oils (Klaassen 1 4  

et al., 1986). Municipal water supplies contain 0.001 to 0.006 mglL. The target organ is unclear, 1 5  

and the primary focus of toxicological information is inhalation of vanadium dust. Typical vitamin 16 

supplements contain approximately 0.010 mg in a daily dose. The oral RfD set by USEPA is 17 

0.007 mglkg-day . 18 

19 

10.6.6.5 Risk Characterization 20 

Surface Soil Pathways 2 I 

Exposure to surface soil onsite was evaluated under residential and site worker scenarios. For 22 

these scenarios, the incidental ingestion, dermal contact, and inhalation exposure pathways were 23 

evaluated. For noncarcinogenic contaminants evaluated for future site residents, hazard was 24 

computed separately to address child and adult exposure. Tables 10.6.23, 10.6.24, and 10.6.25 2 s  

present the computed carcinogenic risks andlor HQs associated with the incidental ingestion, 26 

dermal contact, and inhalation of site surface soils, respectively. 27 



Table 10.6.23 
Hazard Quotients and Incremental Lifetime Cancer Risks 

Incidental Surface Soil Ingestion 
SWMU 8 and AOC 636 
NAVBASE - Charleston, Zone G 
Charieston, South Carolina 

Chemical 

Oral RED 	Oral SF 

Used 	Used 
(mg/kg-day) (mg/kg-day)-I 

Future 	Future 	Future 
Resident adult 	Resident ehild 	Resident lwa 

Hazard Quotient Hazard Quotient 	ILCR 

Future Site 
Worker adult 

Hazard Quotient 

Future Site 
Worker adult 

ILCR 

Inorganics 
Antimony (Sb) 0 0004 	 NA 0.017 	 0 16 	ND 0.0060 ND 

Arsenic (As) 0.0003 	 15 0.049 	 0.46 	2.5E-05 0.018 2 8E-06 

Chromium (Cr) 0 005 	 NA 0 019 	 0.17 	ND 0.0066 ND 

Lead (Pb) NA 	 NA ND 	 ND 	ND ND ND 

Thallium (TI) 8E-05 	 NA 0.029 	 0.27 	ND 0.010 ND 

Carcinogenic PAHs 
Benzo(a)pyrene equivalent NA 	 7,3 ND 	 ND 	2.1E-05 ND 2.4E-06 

PCBs 
Aroelor-1260 NA 	 2 ND 	 ND 	1.7E-06 ND 1.9E-07 
A ldrin 3E-05 	 17 0.000065 	0.00060 	3.8E-08 0.000023 4.2E-09 
Dieldrin 5E-05 	 16 0.000078 	0_00073 	7_1E-08 0.000028 7.9E-09 

Miscellaneous 
Hydrazine NA 	 3 ND 	 ND 	7.0E-07 ND 7 9E-08 

SUM Hazard Index/1LCR 0.1 	 1 	5E-05 0.04 5E-06 

NOTES: 
NA Not available 
ND Not Determined due to laek of available information 
lwa Lifetime weighted average, used to calculate excess carcinogenic risk derived from RAGS Part A 

ILCR Incremental Lifetime Cancer Risk 

Table 1 0 6 2 3  
Hazard Quotienu and lncrementll Lifetime Cancer Rlsks 
Incidental Surface Sail Ingestion 
SWMU 8 and AOC 636 
NAVBASE - Charleston, Zone G 
Charleston, South Carolina 

Oral IUD Oral SF 
Used Used 

Chemical (~~g/kg-day)  (mgntg-day)-l 

Carcinogenic PAHs 
Benza(a)pyrene equivalent NA j 3  ND ND 2 IE-05 ND 2 4E-06 

Arsentc (As) 0 0003 1 5  
Chromlum (Cr) 0 005 NA 
Lead (Pb) NA NA 
Thalltum (TI) 8E-05 NA 

Future Future Future 
Resident adult Resident child Resident lwa 

Hazard Quotient Hazard Quotient ILCR 

I I I SUM Hazard Index/lLCR 0 I I 5E-051 0 04 5E-06 / 

Future Site Future Site 
Worker adult Worker adult 

Hazard Quotient ILCR 

0 049 0 46 2 5E-05 
0019  0 17 ND 

ND ND ND 
0 029 0 27 ND 

PCBs 
Araclor-1260 NA 2 
Aldrin 3E-05 17 
Dieldrin 5E-05 16 

NOTES 
NA Not avatlable 
ND Not Determtned due to lack of available lnformatlon 
Iwa Ltfettme weighted average, used to calculate excess earctnagenle rlsk dertved from RAGS Part A 

ILCR Incremental Llfetlme Cancer Rlsk 

0018  2 8E-06 
0 0066 ND 

ND ND 
0010  ND 

ND ND 17E-06 
0 000065 0 00060 38E-08 
0 000078 0 00073 7 1 E-08 

ND 19E-07 
0.000023 42E-09 
0.000028 7 9E-09 



Table 10.6.24 
Hazard Quotients and Incremental Lifetime Cancer Risks 

Dermal Contact With Surface Soil 

SWMU 8 and AOC 636 
NAVBASE - Charleston, Zone G 

Charleston, South Carolina 

Chemical 

Oral RfD 	Oral SF 

Dermal 	Used 	Used 

Adjustment (mg/kg-day) (mg/kg-day)-1 

Future 	 Future 

Resident adult 	Resident child 

Hazard Quotient Hazard Quotient 

Future 

Resident lwa 

ILCR 

Future Site 

Worker adult 

Hazard Quotient 

Futuer Site 

Worker adult 

ILCR 

Inorganics 
Antimony (Sb) 0.2 8E-05 NA 0,0034 0.011 ND 0_0024 ND 

Arsenic (As) 0 2 6E-05 7 5 0.010 0.033 2.8E-06 0 007 1.2E-06 

Chromium (Cr) 0.2 0,001 NA 0,0038 0.013 ND 0.0027 ND 

Lead (Pb) 0 2 NA NA ND ND ND ND ND 

Thallium (T1) 0 2 1,6E-05 NA 0 0059 0.019 ND 0.0042 ND 

Carcinogenic PAils 
Benzo(a)pyrene equivalent 0.5 NA 14.6 ND ND 9.6E-06 ND 3.9E-06 

PCBs 

Aroclor 1260 0.5 NA 4 ND ND 7.5E-07 ND 3.0E-07 

Aldrin 0.5 1.5E-05 34 0.000053 0.00017 1.7E-08 0.000038 6.9E-09 
Dieldrin 0.5 2.5E-05 32 0.000064 0.00021 3.2E-08 0.000046 1.3E-08 

Miscellaneous 
Hydrazine 0.5 NA 6 ND ND 3.2E-07 ND 13E-07 

SUM Hazard Index/ILCR 0.02 0.08 1E-05 0_02 6E-06 

NOTES. 

	

NA 	Not available 

	

ND 	Not Determined due to lack of available information 

	

lwa 	Lifetime weighted average; used to calculate excess carcinogenic risk derived from RAGS Part A 

ILCR Incremental Lifetime Cancer Risk 

	

- 	Dermal to absorbed dose adjustment factor is applied to adjust for Oral SF and RfD (i.e-, the oral RfD is based 

on oral absorption efficiency which should not be applied to dermal exposure and dermal CM) 

Table 10 6.24 
~~~~~d ~ ~ ~ t i ~ ~ t s  and Incremental Lifet~me Cancer Risks 
~~~~l contact With Surface Soil 
SWMU 8 and AOC 636 
NAVBASE - Charleston, Zone G 
Charleston, Saulh Carolina 

NOTES. 
NA Not available 
ND Not Determined due to lack of available information 
Iwa Lifetime weighted average, used to calculate excess carcinogenic risk derived from RAGS Part A 

ILCR lncremenhl Lifet~me Cancer Risk 
- Dermal to absorbed dose adjustment factor is applied to adjust for Oral SF and RfD (i.e , the oral RfD is based 

on oral absorption efticxeney which should not be applied to dermal exposure and dermal CDI) 

Oral R!D Oral SF 
Dermal Used Used 

Chemleal Adjuslment (mgkg-day) (mag-day) - l  

Inorganics 
Antimony (Sb) 0 2 8E-05 NA 
Arsenic (As) 0 2 6E-05 7 5 
Chromium (Cr) 0 2 0 001 NA 
Lead (Pb) 0 2 NA N A 
Thallium (TI) 0 2 16E-05 NA 

Carrinogcnir PAHs 
Benzo(a)pyrene equivalent 0 5 NA 14 6 

PCBs 
Aroclor 1260 0 5 N A 4 
Aldrin 0 5 1 5E-05 34 
Dieldrin 0 5 25E-05 32 

Miscrl l~nraus 
Hydrazine 0.5 N A 6 

S U M  Hazard IndexiILCR 

Future Future Future 
Resident adult Resident child Resident lwa 

Hazard Quotient Hazard Quotient ILCR 

0 0034 0.011 ND 
0010  0.033 28E-06 

0 0038 0.013 ND 
ND ND ND 

0 0059 0.019 ND 

ND ND 9 6E-06 

ND ND 75E-07 
0.000053 0.00017 17E-08 
0 000064 OOW2l 32E-08 

ND ND 32E-07 

0.02 0 08 IE-05 

Future Site Futucr Site 
Worker adult Worker adult 

Hazard Quatlent ILCR 

0 0024 ND 
0 007 12E-06 

0 0027 ND 
ND ND 

0 0042 ND 

ND 3 9E-06 

ND 30E-07 
0.000038 69E-09 
000W46 13E-08 

ND 13E-07 

0 02 6E-06 1 



Table 10.6.25 
Hazard Quotients and Incremental Lifetime Cancer Risks 
Inhalation of Surface Soil COPCs Resulting from Dust Emission 
SWMU 8 and AOC 636 
NAVBASE - Charleston, Zone G 
Charleston, South Carolina 

Chemical 

Inhalation RID 	Inhalation SF 
Used 	Used 

(mg/kg-day) 	(mg/kg-day)-1 

Future 	Future 	Future 
Resident adult 	Resident child 	Resident Iwa 

Hazard Quotient Hazard Quotient 	ILCR 

Future Site 
Worker adult 

Hazard Quotient 

Future Site 
Worker adult 

ILCR _ 

Inorganics 
Antimony (Sb) NA 	NA ND 	 ND 	ND ND ND 
Arsenic (As) NA 	15.1 ND 	 ND 	2.0E-08 ND 8,6E-09 
Chromium (Cr) 5.71E-07 	 42 0.025 	0.069 	3.4E-07 0.018 1.5E-07 
Lead (Pb) NA 	NA ND 	 ND 	ND ND ND 
Thallium (11) NA 	NA ND 	 ND 	ND ND ND 

Carcinogenic PAHs 
Benzo(a)pyrene equivalent NA 	3.1 ND 	 ND 	7.0E-10 ND 3.1E-10 

PCBs 
Aroclor 1260 NA 	 2 ND 	 ND 	1.3E-10 ND 5.6E-11 
Aldrin NA 	17.1 ND 	 ND 	2_9E-12 ND 1.3E-12 
Dieldrin NA 	16.1 ND 	 ND 	5.5E-12 ND 2.4E-12 

Miscellaneous 
Hydrazine NA 	17.1 ND 	 ND 	3.1E-10 ND 1.4E-10 

SUM Hazard Index/ILCR 0.02 	0.07 	4E-07 0.02 2E-07 

NOTES- 
NA Not available 
ND Not Determined due to lack of available information 
lwa Lifetime weighted average, used to calculate excess carcinogenic risk derived from RAGS Part A 

ILCR Incremental Lifetime Cancer Risk 

Table 106.25 
Hazard Quotiens and Incremental Lifeitme Cancer h s k s  
lnhalation of Surface Soil COPCs Resulting from Dust Emission 
SWMU 8 and AOC 636 
NAVBASE - Charleston, Zone G 
Charleston, South Carolina 

Inhalation RID Inhalation SF 
Used Used 

Chemical (mgntg-day) (mgikg-da~)-l 

Inorgaoics 
Antimony (Sb) NA NP 
Arsenic (As) NA 15.1 
Chromium (Cr)  571E-07 4: 
Lead (Pb) NA NP 
Thallium (TI) NA NP 

Carcinogenic PAHs 
Benro(a)pyrene equivalent N A 3 1 

PCBs 
Aroclor 1260 
Aldrin 
Dieldrin 

I I 
I SUM Hazard IndexilLCR I 0 02 0 07 4E-071 0 02 2E-07 I 

Future Fume Future 
Resident adult Resident child Resident lwa 

Hazard Quotient Hazard Quotient ILCR 

NOTES 
NA Not available 
ND Not Determtned due to lack of available information 
Iwa Lifetime weighted average. used to calculate excess carcinogentc risk derived from RAGS Pan A 

ILCR Incremental Lifetbme Cancer Risk 

Future Stte Future Site 
Worker adult Worker adult 

Hazard Quot~ent ILCR 
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Hypothetical Site Residents 	 1 

The ingestion ILCR (based on the adult and child lifetime weighted average) for combined 2 

SWMU 8 surface soils is 5E-05; the dermal pathway ILCR is 1E-05; the inhalation pathway ILCR 3 

is 4E-07. Arsenic and benzo(a)pyrene equivalents were the primary contributors to ILCR 4 

projections for the ingestion and dermal pathways, while Aroclor-1260 and hydrazine were 5 

secondary contributors. 	 6 

7 

The ingestion HIs projected for the adult and child receptors are 0.1 and 1, respectively; the 8 

dermal pathway HIs were 0.02 for the adult resident receptor and 0.08 for the child resident 9 

receptor; the inhalation pathway HIs projected for the adult and child receptors are 0.02 and 0.07, 10 

respectively. Antimony, arsenic, chromium, and thallium contributed to a cumulative hazard 11 

index of 1. 	 12 

13 

Hypothetical Site Workers 	 14 

Site worker ILCRs are 5E-06 for the ingestion pathway, 6E-06 for the dermal contact pathway, 15 

and 2E-07 for the inhalation pathway. Arsenic and benzo(a)pyrene equivalents were the primary 16 

contributors to ILCR projections for the ingestion and dermal pathways. 	 17 

18 

Site worker HIs were 0.04 for the ingestion pathway, 0.02 for the dermal pathway, and 0.02 for 19 

the inhalation pathway. 	 20 

21 

Groundwater Pathways 	 22 

Exposure to shallow groundwater onsite was evaluated under a residential scenario based on the 23 

results of the first-quarter sampling event. The ingestion exposure pathway was evaluated 24 

assuming the site groundwater will be used for potable and/or domestic purposes and that an 25 

unfiltered well, drawing from the corresponding water bearing zone, will be installed. For 26 

noncarcinogenic contaminants evaluated relative to future site residents, hazard was computed 27 
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Hypothetical Site Residents I 

The ingestion ILCR (based on the adult and child lifetime weighted average) for combined 2 

SWMU 8 surface soils is 5E-05; the dermal pathway ILCR is 1E-05; the inhalation pathway ILCR 3 

is 4E-07. Arsenic and benzo(a)pyrene equivalents were the primary contributors to ILCR 4 

projections for the ingestion and dermal pathways, while Aroclor-1260 and hydrazine were 5 

secondary contributors. 6 

The ingestion HIS projected for the adult and child receptors are 0.1 and 1, respectively; the 8 

dermal pathway HIS were 0.02 for the adult resident receptor and 0.08 for the child resident 9 

receptor; the inhalation pathway HIS projected for the adult and child receptors are 0.02 and 0.07, lo 

respectively. Antimony, arsenic, chromium, and thallium contributed to a cumulative hazard I I 

index of 1. 12 

13 

Hypothetical Site Workers 14 

Site worker ILCRs are 5E-06 for the ingestion pathway, 6E-06 for the dermal contact pathway, 15 

and 2E-07 for the inhalation pathway. Arsenic and benzo(a)pyrene equivalents were the primary 16 

contributors to ILCR projections for the ingestion and dermal pathways. 17 

18 

Site worker HIS were 0.04 for the ingestion pathway, 0.02 for the dermal pathway, and 0.02 for 19 

the inhalation pathway. 20 

Groundwater Pathways 22 

Exposure to shallow groundwater onsite was evaluated under a residential scenario based on the 23 

results of the first-quarter sampling event. The ingestion exposure pathway was evaluated 24 

assuming the site groundwater will be used for potable and/or domestic purposes and that an 25 

unfiltered well, drawing from the corresponding water bearing zone, will be installed. For 26 

noncarcinogenic contaminants evaluated relative to future site residents, hazard was computed 27 
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separately for child and adult receptors. Table 10.6.26 presents the risk and hazard for the 

ingestion pathway. Since no VOCs were identified as COPCs in combined SWMU 8 groundwater 2 

samples at concentrations exceeding their corresponding RBCs, the inhalation pathway was not 3 

addressed for groundwater at this site. 	 4 

Hypothetical Site Residents 	 6 

The ingestion ILCR (based on the adult and child lifetime weighted average) for combined 7 

SWMU 8 groundwater is 1E-05. The sole contributor to ILCR projections for the ingestion 8 

pathway is bis(2-ethylhexyl)phthalate. 	 9 

10 

The ingestion HIs projected for the adult and child receptors are 4 and 9, respectively. Antimony, 

barium, and thallium were primary contributors to HI projections for the ingestion pathway. 12 

Vanadium and bis(2-ethylhexyl)phthalate were secondary contributors. 	 13 

14 

Hypothetical Site Workers 	 15 

The site worker ILCR is 2E-06 for the ingestion pathway , and bis(2-ethylhexyl)phthalate was the 16 

sole contributor to ILCR projections. 	 17 

18 

The site worker HI is 1 for the ingestion pathway. Antimony and thallium were the primary 19 

contributors to HI projections for the ingestion pathway. 	Barium, vanadium, and 20 

bis(2-ethylhexyl)phthalate were secondary contributors. 	 21 

22 

Current Site Workers 	 23 

Shallow groundwater is not currently used as a potable water source for combined SWMU 8 or 24 

other areas of Zone G. In the absence of a completed exposure pathway, no threat to human 25 

health is posed by reported shallow groundwater quality. 	 26 
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separately for child and adult receptors. Table 10.6.26 presents the risk and hazard for the 

ingestion pathway. Since no VOCs were identified as COPCs in combined SWMU 8 groundwater 

samples at concentrations exceeding their corresponding RBCs, the inhalation pathway was not 

addressed for groundwater at this site. 

Hypothetical Site Residents 

The ingestion ILCR (based on the adult and child lifetime weighted average) for combined 

SWMU 8 groundwater is 1E-05. The sole contributor to ILCR projections for the ingestion 

pathway is bis(2-ethylhexy1)phthalate. 

The ingestion HIS projected for the adult and child receptors are 4 and 9, respectively. Antimony, 

barium, and thallium were primary contributors to HI projections for the ingestion pathway. 

Vanadium and bis(2-ethylhexy1)phthalate were secondary contributors. 

Hypothetical Site Workers 

The site worker ILCR is 2E-06 for the ingestion pathway , and bis(2ethylhexyl)phthalate was the 

sole contributor to ILCR projections. 

The site worker HI is 1 for the ingestion pathway. Antimony and thallium were the primary 

contributors to HI projections for the ingestion pathway. Barium, vanadium, and 

bis(2-ethylhexy1)phthalate were secondary contributors. 

Current Site Workers 

Shallow groundwater is not currently used as a potable water source for combined SWMU 8 or 

other areas of Zone G .  In the absence of a completed exposure pathway, no threat to human 

health is posed by reported shallow groundwater quality. 



TL 	J.6 26 
Hazard Quotients and Incremental Lifetime Cancer Risks 
Groundwater Ingestion 
SWMU 8 and AOC 636 
Naval Base Charleston, Zone G 
Charleston, South Carolina 

Chemical 

Oral Rtes 
Used 

(mg/kg-day) 

Oral SF 
Used 

(mg/kg-day)- I 

Future 	Future 
Resident adult 	Resident child 

Hazard Quotient Hazard Quotient 

Future 
Resident Iwa 

ILCR 

Future 
Worker adult 

Hazard Quotient 

Future 
Worker adult 

ILCR 

Inorganics 
Antimony (Sb) 0.0004 NA 15 36 ND 0.55 ND 
Barium (Ba) 0.07 NA 0 59 14 ND 0.21 ND 
Thallium (TI) 8E-05 NA 1.6 3.7 ND 0.56 ND 
Vanadium (V) 0.007 NA 0.19 045 ND 0.068 ND 

Semivolatile Organics 
bis(2-Ethylhexyl)phthalate 0.02 0.014 0 063 0.15 9.7E-06 0.023 2.3E-06 

SUM Hazard Index/ILCR 4 9 1E-05 1 2E-06 

Notes' 
NA Not available 
ND 	Not Determined due to lack of available information 
Iwa 	Lifetime weighted average; used to calculate excess carcinogenic risk derived from RAGS Part A 

ILCR Incremental Lifetime Cancer Risk 

T i  J 6 26 
Hazard Quot~ents and Incremental Lifetime Cancer R~rks  
Groundwater ingestion 
SWMU 8 and AOC 636 
Naval Base Charleston, Zone G 
Charleston. South Carolina 

Oral RtD Oral SF 
Used Used 

Chemical (mgkg-day) (mgikg-day)-l 

Semivolatile Organics 
b1s(2-Eth)Ihenyl)phthalate 0 02 0 15 9 7E-06 1 0 0 2 3  2 3E-06 

Inorganics 
Antimony (Sb) 0 0004 NA 
Barbum (Ba) 0 07 NA 
Thall~um (TI) 8E-05 NA 
Vanadtum (V) 0 007 NA 

I 
ISUM Hazard IndennLCR 4 9 I E-05 1 1 ZE-06 I 

Future Future Future 
Resident adult Resident child Resident Iwa 

Hazard Quotient Hazard Quotient ILCR 

Note5 
NA Not available 
ND Not Determined due to lack of avaiiahle information 
Iwa Ltfetime weighted average; used to calculate excess carcinogenic risk derived from RAGS Part A 

ILCR incremental Lifetime Cancer Risk 

Future Future 
Worker adult Worker adult 

Hazard Quotient ILCR 

1 5  3 6 ND 
0 59 1 4  ND 

1 6  3 7 ND 
0 19 0 45 ND 

I 

0 55 ND 
0 2 1  ND 
0 56 ND 

0 068 ND 
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Lead 

Lead was identified as a COPC based on screening comparisons summarized on Table 10.6.13. 2 

The reported soil lead concentration only exceeded the 400 mg/kg AL in one of 48 samples 3 

collected (453.5 mg/kg in 636SB002). The 95% UCL for lead determined using surface soil data 4 

generated during both the 1993 and RFI sampling events is 129 mg/kg which is below the AL for 

lead (summarized on Table 10.6.17). As a result, lead was not addressed further in this 6 

assessment. 	 7 

8 

COCs Identified 	 9 

Chemicals of concern were identified based on cumulative (all pathway) risk and hazard 10 

projections for this site on a medium-specific basis. USEPA has established a generally acceptable 11 

risk range of 1E-04 to 1E-06, and a hazard index threshold of 1.0 (unity). As recommended by 12 

SCDHEC, a COC was considered to be any chemical contributing to a cumulative risk level of 13 

1E-06 or greater and/or a cumulative hazard index above 1.0, and whose individual ILCR exceeds 14 

1E-06 or whose hazard quotient exceeds 0.1. For carcinogens, this approach is relatively 15 

conservative, because a cumulative risk level of 1E-04 (and individual ILCR of 1E-06) is 16 

recommended by USEPA Region IV as the trigger for establishing COCs. The COC selection 17 

method presented was used in order to provide a more comprehensive evaluation of chemicals 18 

contributing to carcinogenic risk or noncarcinogenic hazard during the remedial goal options 19 

development process. Table 10.6.27 presents the COCs identified for combined SWMU 8 surface 20 

soil and groundwater. 	 21 

22 

Surface Soils 	 23 

Future Site Residents 	 24 

Aroclor-1260, arsenic, benzo(a)pyrene equivalents, and hydrazine were identified as soil pathway 25 

COCs based on their contribution to cumulative residential ILCR projections. Hydrazine did not 26 

exceed USEPA's acceptable threshold of 1E-06 in any of the individual exposure pathways, and 27 
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Lead 

Lead was identified as a COPC based on screening comparisons summarized on Table 10.6.13. 

The reported soil lead concentration only exceeded the 400 mg/kg AL in one of 48 samples 

collected (453.5 mglkg in 636SB002). The 95% UCL for lead determined using surface soil data 

generated during both the 1993 and RFI sampling events is 129 mg/kg which is below the AL for 

lead (summarized on Table 10.6.17). As a result, lead was not addressed further in this 

assessment. 

COCs Identified 

Chemicals of concern were identified based on cumulative (all pathway) risk and hazard 

projections for this site on a medium-specific basis. USEPA has established a generally acceptable 

risk range of 1E-04 to 1E-06, and a hazard index threshold of 1.0 (unity). As recommended by 

SCDHEC, a COC was considered to be any chemical contributing to a cumulative risk level of 

1E-06 or greater and/or a cumulative hazard index above 1 .O, and whose individual ILCR exceeds 

1E-06 or whose hazard quotient exceeds 0.1. For carcinogens, this approach is relatively 

conservative, because a cumulative risk level of 1E-04 (and individual ILCR of 1E-06) is 

recommended by USEPA Region IV as the trigger for establishing COCs. The COC selection 

method presented was used in order to provide a more comprehensive evaluation of chemicals 

contributing to carcinogenic risk or noncarcinogenic hazard during the remedial goal options 

development process. Table 10.6.27 presents the COCs identified for combined SWMU 8 surface 

soil and groundwater. 

Sugace Soils 

Future Site Residents 

Aroclor-1260, arsenic, benzo(a)pyrene equivalents, and hydrazine were identified as soil pathway 

COCs based on their contribution to cumulative residential ILCR projections. Hydrazine did not 

exceed USEPA's acceptable threshold of 1E-06 in any of the individual exposure pathways, and 



Table 10.6-27 
Summary of Risk and Hazard-based COCs 
SWMU 8 and AOC 636 
NAVBASE - Charleston, Zone G 
Charleston, South Carolina 

Medium 
Exposure 
Pathway 

Future 	Future 
Resident Adult 	Resident Child 

Hazard Quotient Hazard Quotient 

Future 
Resident Iwa 

ILCR 
Site Worker 

Hazard Quotient 	ILCR 
Identification 

of COCs 

Surface Soil Incidental Inorganics 

Ingestion Antimony (Sb) 0.017 0.16 ND 0.0060 ND 1 
Arsenic (As) 0.049 0.46 2.5E-05 0.018 2.8E-06 1 2 4 
Chromium (Cr) 0.019 017 ND 0.0066 ND 1 

Lead (Pb) ND ND ND ND ND 
Thallium (TI) 0.029 0.27 ND 0.010 ND 1 

Carcinogenic PAHs 
Benzo(a)pyrene equivalents ND ND 2.1E-05 ND 2_4E-06 2 4 

Pesticides/PCBs 
Aroclor-1260 ND ND 1,7E-06 ND 1,9E-07 2 
Aldrin 0.000065 0,00060 3.8E-08 0.000023 4,2E-09 
Dieldrin 0.000078 0.00073 7.1E-08 0.000028 7,9E-09 

Miscellaneous 
Hydrazine ND ND 7.0E-07 ND 7.9E-08 

Dermal Inorganics 
Contact Antimony (Sb) 0.0034 0.011 ND 0.0024 ND 

Arsenic (As) 0.010 0.033 2.8E-06 0.007 1.2E-06 2 4 
Chromium (Cr) 0.0038 0.013 ND 0.0027 ND 
Lead (Pb) ND ND ND ND ND 
Thallium (T1) 0.0059 0.019 ND 0,0042 ND 

Carcinogenic PAHs 
Benzo(a)pyrene equivalents ND ND 9.6E-06 ND 39E-06 2 4 

Pestic ides/PCBs 
Aroclor 1260 ND ND 7.5E-07 ND 3E-07 
Aldrin 0.000053 0.00017 1 7E-08 0.000038 6.9E-09 
Dieldrin 0.000064 0.00021 3.2E-08 0.000046 1.3E-08 

Miscellaneous 
Hydrazine ND ND 3.2E-07 ND 1.3E-07 

Inhalation Inorganics 
Antimony (Sb) ND ND ND ND ND 
Arsenic (As) ND ND 2.0E-08 ND 8.6E-09 
Chromium (Cr) 0.025 0.069 3.4E-07 0.018 1 5E-07 
Lead (Pb) ND ND ND ND ND 
Thallium (T1) ND ND ND ND ND 

Carcinogenic PAHs 
Benzo(a)pyrene equivalents ND ND 7,0E-I0 ND 3.1E-10 

Pesticides/PCBs 
Aroclor 1260 ND ND 1,3E-10 ND 5.6E-11 
Aldrin ND ND 2.9E-12 ND 1.3E-12 
Dieldrin ND ND 5.5E-12 ND 2.4E-12 

Miscellaneous 
Hydrazine ND ND 3.1E-10 ND 1.4E-10 

Miscrllsnraur 
Hydrazine 

Table 106.27 
Summary of Risk and Hazard-based COCs 
SWMU 8 and AOC 636 
NAVBASE - Charleston, Zone G 
Charleston, South Carolina 

Future Future Future 

Dermal Inorganics 
Contact Antimony (Sb) 

Arsenic (As) 
Chromium (Cr) 
Lead (Pb) 
Thallium (TI) 

Exposure Resident Adult Resident Child Resident Iwa 
Medium Pathway Hazard Quotient Hazard Quotient ILCR 

Surface Soil Incidental Inorgaoirs 
Ingestion Antimony (Sbl 0.017 0 1 6  ND 

Anenic (As) 0.049 0 4 6  2 5E-05 
Chromium (Cr) 0.019 0 1 7  ND 
Lead (Pb) ND ND ND 
Thallium (TI) 0 029 0 27 ND 

Csreinogcnir PAHE 
Benro(a)pyrene equivalents 

PesticidcsmCBs 
Araclor 1260 
Aldrin 
Dieldrin 

Site Worker 
Hazard Quotient ILCR 

0 0060 ND 
0018  2 8E-06 

0.0066 ND 
ND ND 

0 0 1 0  ND 

Mlsrrllsnrous 
Hydrazine 

Identification 
of COCs 

1 
1 2 4 
I 

I 

Carcinogenic PAHE 
Benzo(a)pyrene equlvalenls ND ND 7OE-I0 ND 3 l t - 1 0  

lnhalatton Inorganics 
Antlmony (Sb) ND ND ND 
Arscntc (As) ND ND 2 0E-08 
Chromlum (Cr) 0 025 0069  3 4E-07 
Lead (Pb) ND ND ND 
Thallium (TI) ND ND ND 

ND ND 
ND 8 6E-09 

0018  15E-07 
ND ND 
ND ND 

PestiridrdPCBs 
Aroclor 1260 ND ND 13E-I0 
Aldrin ND ND 29E-12 
Dieldrin ND ND 55E-12 

ND 5 6E-I I 
ND I 3E-12 
ND 24E-I2  

Misrrllancous 
Hydrazine ND ND 3 IE-I0 ND 14E-I0 

I 



Surface Soil Pathwa Sum 0.2 1 6E-05 0.07 1E-05 
Groundwater Ingestion 
Pathways 	 Inorganics 

Antimony (Sb) 1.5 3.6 ND 0.55 ND 1 3 
Barium (Ba) 0.59 1.4 ND 0.21 ND 1 3 
Thallium (TI) 1.6 3.7 ND 0.56 ND 1 3 
Vanadium (V) 0.19 0.45 ND 0.068 ND 1 

Semivolatile Organics 
his(2-Ethylhexyl)phthalate 0.063 0.15 9.7E-06 0.023 2.3E-06 1 2 

Groundwater Pathway Sum 4 9 1E-05 I 2E-06 
Sum of All Pathways 4 10 7E-05 1 1E-05 

Notes.  
ND 	Indicates not determined due to the lack of available risk information. 
NA Not applicable 
ILCR Indicates incremental excess Lifetime cancer risk 
HI 	Indicates hazard index 
1- Chemical is a COC by virtue of projected child residence non-carcinogenic hazard. 
2- Chemical is a COC by virtue of projected future resident lifetime ILCR. 
3- Chemieal is a COC by virtue of projected site worker non-carcinogenic hazard. 
4- Chemical is a COC by virtue of projected site worker ILCR 

4 

/Surface Soil Pathway Sum 0.2 I 6E-051 0 0 7  1E-05 
Groundwater Inzestlon I - 
Pathways lnorgsnirs 

Antlmony (Sb) 
Barium (Ba) 
Thalltum (TI) 
Vanadlum (V)  

Scmivol~tllc Organics 
bis(2-Ethylhexy1)phthaIate 0.063 0 I5 97E-06 

Groundwater Pathway Sum 4 9 IE-05 
Sum of All Pathways 4 10 7E-05 

Notes 
ND Indicates not determined due to the lack of avaklable risk information 
NA Not applicable 
ILCR Indicates incremental excess lifetime cancer rlsk 
HI Indicates hazard index 
I- Chemical is a COC by virtue of projected child residence nan-carcinogenic hazard 
2- Chemical is a COC by virtue of projected future resident lifetame ILCR 
3- Chemical in a COC by virtue of projected site worker nan-carcinogenkc h a r d  
4- Chemical is a COC by v im= of projected site worker ILCR 

0023  2 3E-06 
1 2E-06 
I IE-05 

1 2 4 
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therefore was not identified as a COC on Table 10.6.27. However, ILCR projections for 

hydrazine in all three exposure pathways yielded a cumulative ILCR exceeding 1E-06, identifying 2 

hydrazine as a COC. 	 3 

Antimony, arsenic, chromium, and thallium were identified as soil pathways COCs based on their 

contribution to cumulative residential HI projections. 	 6 

7 

Future Site Workers 	 8 

Arsenic and benzo(a)pyrene equivalents were identified as soil pathway COCs based on their 9 

contribution to cumulative industrial ILCR projections, 	 10 

The extent of the COCs identified in surface soil is briefly discussed below. To facilitate this 12 

discussion, residential soil RBCs and background concentrations were compared to each reported 13 

COC concentration. Arsenic was detected in 47 of 48 surface soil samples at a concentration 14 

above its residential RBC (0.43 mg/kg). Arsenic exceeded its background concentration 15 

(17.2 mg/kg) in 4 surface soil samples (S08B02, S08B24, 636SB005, and 636SB010) and equalled 16 

its background concentration in one surface soil sample (636SB013). Antimony was detected in 17 

5 of 48 surface soil samples, exceeding its residential RBC (3.1 mg/kg) in 3 surface soil samples 18 

(S08B11, S08B14, and 636SB009), and its background value (2.89 mg/kg) in the same 3 surface 19 

soil samples. Chromium was detected in 47 of 48 surface soil samples, exceeding its residential 20 

RI3C (39 mg/kg) in five surface soil samples (636SB009, SO8B11, S08B17, S08B18, and S08B31), 21 

and its background value (42.8 mg/kg) in the four of those five surface soil samples (except for 22 

S081311). Thallium was detected in 6 of 48 surface soil samples. Thallium exceeded its 23 

residential RBC (0.63 mg/kg) in 4 surface soil samples, yet only exceeded its background value 24 

(0.85 mg/kg) in 1 surface soil sample (636SB003). Hydrazine was detected in 7 of 12 surface soil 25 

samples, yet only exceeded its residential RBC (210 µg/kg) at one sample location (008SB001). 26 

Benzo(a)pyrene equivalents were detected in 30 of 48 surface soil samples, and exceeded their 27 
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therefore was not identified as a COC on Table 10.6.27. However, ILCR projections for I 

hydrazine in all three exposure pathways yielded a cumulative ILCR exceeding 1E-06, identifying 2 

hydrazine as a COC. 3 

4 

Antimony, arsenic, chromium, and thallium were identified as soil pathways COCs based on their 5 

contribution to cumulative residential HI projections. 6 

Future Site Workers 8 

Arsenic and benzo(a)pyrene equivalents were identified as soil pathway COCs based on their s 

contribution to cumulative industrial ILCR projections. 10 

I I 

The extent of the COCs identified in surface soil is briefly discussed below. To facilitate this 12 

discussion, residential soil RBCs and background concentrations were compared to each reported 13 

COC concentration. Arsenic was detected in 47 of 48 surface soil samples at a concentration 1 4  

above its residential RBC (0.43 mglkg). Arsenic exceeded its background concentration 15 

(17.2 mglkg) in 4 surface soil samples (S08B02, S08B24,636SB005, and 636SB010) and equalled 1 6  

its background concentration in one surface soil sample (636SB013). Antimony was detected in 17 

5 of 48 surface soil samples, exceeding its residential RBC (3.1 mglkg) in 3 surface soil samples 1 8  

(S08Bl1, S08B14, and 636SB009), and its background value (2.89 mglkg) in the same 3 surface 19 

soil samples. Chromium was detected in 47 of 48 surface soil samples, exceeding its residential 20 

RBC (39 mglkg) in five surface soil samples (636SB009, S08Bl1, S08B17, S08B18, and S08B31), 21 

and its background value (42.8 mglkg) in the four of those five surface soil samples (except for 22 

S08Bll). Thallium was detected in 6 of 48 surface soil samples. Thallium exceeded its 23 

residential RBC (0.63 mglkg) in 4 surface soil samples, yet only exceeded its background value 24 

(0.85 mglkg) in 1 surface soil sample (636SB003). Hydrazine was detected in 7 of 12 surface soil 25 

samples, yet only exceeded its residential RBC (210 kglkg) at one sample location (008SB001). 26 

Benzo(a)pyrene equivalents were detected in 30 of 48 surface soil samples, and exceeded their 27 
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residential RBC (88 µg/kg) at 17 surface soil sample locations. Aroclor-1260 was detected in nine 1 

of 48 surface soil samples, and exceeded its residential RBC (320 µg/kg) at two surface soil 2 

sample locations and equaled the RBC in one surface soil sample. 	 3 

4 

First-quarter Groundwater 

Future Site Residents 	 6 

The only groundwater pathway COC identified, based on its contribution to cumulative residential 7 

ILCR projections, was bis(2-ethylhexyl)phthalate. 	 8 

9 

Antimony, barium, thallium, vanadium, and bis(2-ethylhexyl)phthalate were identified as to 

groundwater pathway COCs based on their contribution to cumulative residential HI projections. II 

12 

Future Site Workers 	 13 

The only groundwater pathway COC identified, based on its contribution to cumulative industrial 14 

ILCR projections, was bis(2-ethylhexyl)phthalate. 	 15 

16 

Antimony, barium, and thallium were identified as groundwater pathway COCs based on their 17 

contribution to cumulative industrial HI projections. 	 18 

19 

During the RFI, bis(2-ethylhexyl)phthalate was detected at a concentration exceeding its tap water 20 

RBC (4.8 µg/L) in 1 of 7 first-quarter groundwater samples (008004). Antimony was detected 21 

at a concentration exceeding its tap water RBC (1.5 4g/L) and its background value (4.85 µg/L) 22 

in 1 of 7 first-quarter groundwater samples (008003). Barium was detected at a concentration 23 

exceeding its tap water RBC (260 µg1 L) in 1 of 7 first-quarter groundwater samples (008002), and 24 

its background value (31 4g/L) in 5 of 7 first-quarter groundwater samples. Barium was not, 25 

however, detected at a concentration exceeding its corresponding MCL of 2,000 kig/L during the 26 

first-quarter RFI sampling. Thallium was detected at a concentration exceeding its tap water RBC 27 
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residential RBC (88 &kg) at 17 surface soil sample locations. Aroclor-1260 was detected in nine I 

of 48 surface soil samples, and exceeded its residential RBC (320 &kg) at two surface soil 2 

sample locations and equaled the RBC in one surface soil sample. 3 

First-quarter Groundwater 

Future Site Residents 

The only groundwater pathway COC identified, based on its contribution to cumulative residential 7 

ILCR projections, was bis(2-ethy1hexyl)phthalate. 8 

Antimony, barium, thallium, vanadium, and bis(2-ethy1hexyl)phthalate were identified as l o  

groundwater pathway COCs based on their contribution to cumulative residential HI projections. I I 

Future Site Workers 13 

The only groundwater pathway COC identified, based on its contribution to cumulative industrial 14 

ILCR projections, was bis(2-ethylhexy1)phthalate. 15 

Antimony, barium, and thallium were identified as groundwater pathway COCs based on their 17 

contribution to cumulative industrial HI projections. 18 

During the RFI, bis(2-ethy1hexyl)phthalate was detected at a concentration exceeding its tap water 20 

RBC (4.8 &L) in 1 of 7 first-quarter groundwater samples (008004). Antimony was detected 21 

at a concentration exceeding its tap water RBC (1.5 &L) and its background value (4.85 pg/L) 22 

in 1 of 7 first-quarter groundwater samples (008003). Barium was detected at a concentration 23 

exceeding its tap water RBC (260 kg/L) in 1 of 7 first-quarter groundwater samples (008002), and 24 

its background value (31 kg/L) in 5 of 7 first-quarter groundwater samples. Barium was not, 25 

however, detected at a concentration exceeding its corresponding MCL of 2,000 pg/L during the 26 

first-quarter RFI sampling. Thallium was detected at a concentration exceeding its tap water RBC 27 
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(0.29 /.4g/L) in 2 of 7 first-quarter groundwater samples. A background value has not been 

determined for thallium in groundwater at Zone G, but thallium did exceed its MCL of 2 /.4g/L in 2 

both samples in which it was detected. Vanadium was detected at a concentration exceeding its 3 

tap water RBC (26 µg/L) and its background value (15.4 ktg/L) in 1 of 7 first-quarter groundwater 4 

samples (008003). 	 5 

6 

10.6.6.6 Risk Uncertainty 	 7 

Characterization of Exposure Setting and Identification of Exposure Pathways 	 8 

The potential for high bias is introduced through the exposure setting and pathway selection due 9 

to the highly conservative assumptions (i.e., future residential use) recommended by USEPA io 

Region IV when assessing potential future and current exposure. The exposure assumptions made 

in the site worker scenario are highly protective and would tend to overestimate exposure. 	12 

13 

Residential use of the site would not be expected, based on current site uses and the nature of 14 

surrounding buildings. If this area were to be used as a residential site, the surface soil conditions 15 

would likely change — the soils could be covered with landscaping soil and/or a house. 16 

Consequently, exposure to surface soil conditions as represented by samples collected during the 17 

RFI would not be likely under a true future residential scenario. These factors indicate that 8 

exposure pathways assessed in this HHRA would generally overestimate the risk and hazard posed 19 

to current site workers and future site residents. 	 20 

21 

Groundwater is not currently used at combined SWMU 8 for potable or industrial purposes. A 22 

base-wide system provides drinking and process water to buildings throughout Zone G. This 23 

system is slated to remain in operation under the current base reuse plan. As a result, shallow 24 

groundwater would not be expected to be used under future site use scenarios, and associated 25 

pathways are not expected to be completed in the future. 	 26 

27 
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(0.29 pglL) in 2 of 7 first-quarter groundwater samples. A background value has not been I 

determined for thallium in groundwater at Zone G, but thallium did exceed its MCL of 2 pgIL in 2 

both samples in which it was detected. Vanadium was detected at a concentration exceeding its 3 

tap water RBC (26 pglL) and its background value (15.4 pgIL) in 1 of 7 first-quarter groundwater 4 

samples (008003). 5 

6 

10.6.6.6 Risk Uncertainty 7 

Characterization of Exposure Setting and Identification of Exposure Pathways 8 

The potential for high bias is introduced through the exposure setting and pathway selection due 9 

to the highly conservative assumptions (i.e., future residential use) recommended by USEPA l o  

Region IV when assessing potential future and current exposure. The exposure assumptions made I I 

in the site worker scenario are highly protective and would tend to overestimate exposure. 12 

13 

Residential use of the site would not be expected, based on current site uses and the nature of 14 

surrounding buildings. If this area were to be used as a residential site, the surface soil conditions 15 

would likely change - the soils could be covered with landscaping soil andlor a house. 16 

Consequently, exposure to surface soil conditions as represented by samples collected during the 17 

RFI would not be likely under a true future residential scenario. These factors indicate that 18 

exposure pathways assessed in this HHRA would generally overestimate the risk and hazard posed 19 

to current site workers and future site residents. 20 

2 1 

Groundwater is not currently used at combined SWMU 8 for potable or industrial purposes. A 22 

base-wide system provides drinking and process water to buildings throughout Zone G. This 23 

system is slated to remain in operation under the current base reuse plan. As a result, shallow 24 

groundwater would not be expected to be used under future site use scenarios, and associated 25 

pathways are not expected to be completed in the future. 26 

27 
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An interim action has occurred at this site which resulted in a partial excavation of the disposal i 

pits. The excavated pit was constantly flooded which may have redistributed sludge components 2 

throughout the area. Additionally, the disturbance of the subsurface soil may have mobilized 3 

contaminants in groundwater. During the interim action, the site consisted of open pits with 4 

variable floating oil and sheen layers. The excavations have since been backfilled and the area is 5 

used for parking. The conclusions of this risk assessment are based on soil and groundwater data 6 

collected prior to the interim action activity. Any CMS considerations based on this risk 7 

assessment should also include an evaluation of the interim action activities. 	 8 

9 

Determination of Exposure Point Concentrations 	 10 

Exposure point concentrations for soil were set equal to the 95 % UCL calculated on the combined il 

dataset assembled from both the 1993 and RF1 sampling events. Use of 95% UCLs represent 12 

conservative assumptions when applied as EPCs, such that it is unlikely that the 95% UCLs 13 

underestimate the true mean site concentrations. Although combined SWMU 8 comprises greater L4 

than 10 acres, and with the exception of Aroclor-1260 and chromium, EPCs were considered to is 

be adequately representative of any potential exposure unit areas within combined SWMU 8. 16 

Alternative EPCs were calculated for Aroclor-1260 and chromium based on their respective 17 

worst-case one-half acre exposure unit areas. Groundwater risk/hazard was calculated using the 18 

maximum detected concentration of each COPC as an EPC. It is unlikely that the maximum 19 

concentration detected in first-quarter groundwater samples underestimates the true mean 20 

concentration, and would generally overestimate risk and/or hazard. 	 21 

22 

Frequency of Detection and Spatial Distribution 	 23 

Surface Soil 	 24 

Benzo(a)pyrene equivalents were detected in most of the surface soil samples collected for 25 

combined SWMU 8, and were well characterized within the sampling grid. Antimony, arsenic, 26 

chromium, lead, and thallium each exceeded their background concentrations in only a few 27 
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An interim action has occurred at this site which resulted in a partial excavation of the disposal I 

pits. The excavated pit was constantly flooded which may have redistributed sludge components 2 

throughout the area. Additionally, the disturbance of the subsurface soil may have mobilized 3 

contaminants in groundwater. During the interim action, the site consisted of open pits with 4 

variable floating oil and sheen layers. The excavations have since been backfilled and the area is 5 

used for parking. The conclusions of this risk assessment are based on soil and groundwater data 6 

collected prior to the interim action activity. Any CMS considerations based on this risk 7 

assessment should also include an evaluation of the interim action activities. 8 

Determination of Exposure Point Concentr&'ons 10 

Exposure point concentrations for soil were set equal to the 95 % UCL calculated on the combined I I 

dataset assembled from both the 1993 and RFI sampling events. Use of 95% UCLs represent 12 

conservative assumptions when applied as EPCs, such that it is unlikely that the 95% UCLs 13 

underestimate the true mean site concentrations. Although combined SWMU 8 comprises greater 14 

than 10 acres, and with the exception of Aroclor-1260 and chromium, EPCs were considered to 15 

be adequately representative of any potential exposure unit areas within combined SWMU 8. 1 6  

Alternative EPCs were calculated for Aroclor-1260 and chromium based on their respective 17 

worst-case one-half acre exposure unit areas. Groundwater risklhazard was calculated using the 18 

maximum detected concentration of each COPC as an EPC. It is unlikely that the maximum 19 

concentration detected in first-quarter groundwater samples underestimates the true mean 20 

concentration, and would generally overestimate risk and/or hazard. 2 I 

Frequency of Detection and Spatial Dism'bution 

Surface Soil 24 

Benzo(a)pyrene equivalents were detected in most of the surface soil samples collected for 25 

combined SWMU 8, and were well characterized within the sampling grid. Antimony, arsenic, 26 

chromium, lead, and thallium each exceeded their background concentrations in only a few 27 
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samples which suggests a relation to ambient soil conditions. Hydrazine was detected in 7 of 

12 surface soil samples, but only marginally exceeded its RBC in one surface soil sample. 	2 

3 

Quantification of Risk/Hazard 	 4 

As indicated by the discussions above, the uncertainty inherent in the risk assessment process is 5 

great. In addition, many site-specific factors have affected the uncertainty of this assessment that 6 

would upwardly bias the risk and hazard estimates. Exposure pathway-specific sources of 7 

uncertainty are discussed below. 

9 

Soil 	 10 

A conservative screening process was used to identify COPCs for combined SWMU 8. The 11 

potential for eliminating CPSSs with the potential for cumulative HI greater than one was 12 

addressed for noncarcinogens through the use of RBCs that were reduced one order of magnitude. 13 

For carcinogens, the RBCs are based on a conservative target risk of 1E-06. Use of conservative 14 

RBCs in combination with the use of maximum detected concentrations minimizes the likelihood 15 

of a significant contribution to risk/hazard based on eliminated CPSSs. Of the CPSSs screened 16 

and eliminated from formal assessment (except for aluminum, beryllium, and manganese), none 17 

was reported at a concentration near its RBC (e.g. within 10% of its RBC). Aluminum, beryllium, 18 

and manganese were detected at concentrations exceeding their RBCs, however, their maximum 19 

concentrations did not exceed their corresponding background concentrations. As a result, each 20 

chemical was eliminated from consideration in the risk assessment. 	 21 

22 

Groundwater 	 23 

The same conservative screening process used for soil is also used for groundwater. Of the CPSSs 24 

screened and eliminated from formal assessment (except for arsenic and manganese) none was 25 

reported at a concentration close to its corresponding RBC (e.g. within 10% of its RBC). Arsenic 26 

and manganese were detected at concentrations exceeding their tap water RBCs, however, their 27 
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samples which suggests a relation to ambient soil conditions. Hydrazine was detected in 7 of 

12 surface soil samples, but only marginally exceeded its RBC in one surface soil sample. 

Quantification of RisWHazard 

As indicated by the discussions above, the uncertainty inherent in the risk assessment process is 

great. In addition, many site-specific factors have affected the uncertainty of this assessment that 

would upwardly bias the risk and hazard estimates. Exposure pathway-specific sources of 

uncertainty are discussed below. 

Soil 

A conservative screening process was used to identify COPCs for combined SWMU 8. The 

potential for eliminating CPSSs with the potential for cumulative HI greater than one was 

addressed for noncarcinogens through the use of RBCs that were reduced one order of magnitude. 

For carcinogens, the RBCs are based on a conservative target risk of 1E-06. Use of conservative 

RBCs in combination with the use of maximum detected concentrations minimizes the likelihood 

of a significant contribution to riswhazard based on eliminated CPSSs. Of the CPSSs screened 

and eliminated from formal assessment (except for aluminum, beryllium, and manganese), none 

was reported at a concentration near its RBC (e.g. within 10% of its RBC). Aluminum, beryllium, 

and manganese were detected at concentrations exceeding their RBCs, however, their maximum 

concentrations did not exceed their corresponding background concentrations. As a result, each 

chemical was eliminated from consideration in the risk assessment. 

Groundwater 

The same conservative screening process used for soil is also used for groundwater. Of the CPSSs 

screened and eliminated from formal assessment (except for arsenic and manganese) none was 

reported at a concentration close to its corresponding RBC (e.g. within 10% of its RBC). Arsenic 

and manganese were detected at concentrations exceeding their tap water RBCs, however, their 
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maximum concentrations did not exceed their corresponding background concentrations. As a 

result, each chemical was eliminated from consideration in the risk assessment. 	 2 

3 

Groundwater is not currently used as a potable water source at combined SWMU 8, nor is it used 4 

at NAVBASE or in the surrounding area. Municipal water is readily available. As previously s 

mentioned, it is highly unlikely that the site will be developed as a residential area, and it is 6 

unlikely that a potable-use well would be installed onsite. It is probable that, if residences were 7 

constructed onsite and an unfiltered well were installed, the salinity and dissolved solids would 

preclude this aquifer from being an acceptable potable water source. 	 9 

10 

Background-related Risk 	 ii 

Soil 	 12 

Aluminum, beryllium, and manganese were detected in combined SWMU 8 surface soil at 13 

concentrations above their respective RBCs. These elements were eliminated from consideration 14 

in the risk assessment based on comparison to corresponding background values. It is not unusual 15 

for naturally occurring or background concentrations of some elements to exceed risk-based 16 

concentrations. It is the risk assessment's function to identify excess risk and/or hazard, or that 17 

which is above background levels. The following is a discussion of the residential scenario is 

risk/hazard associated with background concentrations of aluminum, arsenic, and beryllium. 	19 

20 

The maximum surface soil concentration of aluminum (12,100 mg/kg) for combined SWMU 8 21 

equates with hazard quotients of 0.2 and 0.008 for the residential child and site worker, 22 

respectively. The background value for aluminum (18,700 mg/kg) results in hazard quotients of 23 

0.3 and 0.01 for the residential child and site worker, respectively. The maximum reported 24 

concentration of beryllium (1 mg/kg) yielded ILCRs of 7E-06 and 1E-06 for the residential and 25 

site worker scenarios, respectively. Hazard quotients resulting from the maximum reported 26 

concentration of beryllium were 0.003 and 0.0001 for the residential child and the site worker, 27 
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maximum concentrations did not exceed their corresponding background concentrations. As a 

result, each chemical was eliminated from consideration in the risk assessment. 

Groundwater is not currently used as a potable water source at combined SWMU 8, nor is it used 

at NAVBASE or in the surrounding area. Municipal water is readily available. As previously 

mentioned, it is highly unlikely that the site will be developed as a residential area, and it is 

unlikely that a potable-use well would be installed onsite. It is probable that, if residences were 

constructed onsite and an unfiltered well were installed, the salinity and dissolved solids would 

preclude this aquifer from being an acceptable potable water source. 

Background-related Risk 

Soil 

Aluminum, beryllium, and manganese were detected in combined SWMU 8 surface soil at 

concentrations above their respective RBCs. These elements were eliminated from consideration 

in the risk assessment based on comparison to corresponding background values. It is not unusual 

for naturally occurring or background concentrations of some elements to exceed risk-based 

concentrations. It is the risk assessment's function to identify excess risk andlor hazard, or that 

which is above background levels. The following is a discussion of the residential scenario 

risklhazard associated with background concentrations of aluminum, arsenic, and beryllium. 

The maximum surface soil concentration of aluminum (12,100 mglkg) for combined SWMU 8 

equates with hazard quotients of 0.2 and 0.008 for the residential child and site worker, 

respectively. The background value for aluminum (18,700 mglkg) results in hazard quotients of 

0.3 and 0.01 for the residential child and site worker, respectively. The maximum reported 

concentration of beryllium (1 mglkg) yielded ILCRs of 7E-06 and 1E-06 for the residential and 

site worker scenarios, respectively. Hazard quotients resulting from the maximum reported 

concentration of beryllium were 0.003 and 0.0001 for the residential child and the site worker, 
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respectively. The background value for beryllium (1.2 mg/kg) yielded ILCRs of 9E-06 and t 

1E-06, and hazard quotients of 0.0003 and 0.0002 for the residential and site worker scenarios, 2 

respectively. The maximum surface soil concentration of manganese (282 mg/kg) for combined 3 

SWMU 8 equates with hazard quotients of 0.08 and 0.004 for the residential child and site 4 

worker, respectively. The background value for manganese (325 mg/kg) results in hazard s 

quotients of 0.09 and 0.005 for the residential child and site worker, respectively. 	 6 

7 

First-quarter Groundwater 	 s 

Arsenic and manganese were detected in first-quarter groundwater samples at concentrations 9 

exceeding their respective RBCs. These inorganics were eliminated from consideration in the risk io 

assessment based on comparison to corresponding background values. The following is a 1 1 

discussion of the residential scenario risk/hazard associated with background concentrations of 12 

arsenic and manganese. 	 13 

14 

The maximum groundwater concentration of arsenic (17.7 µg/L) for combined SWMU 8 equates 15 

with ILCRs of 4E-04 and 1E-04 for the residential child and site worker, respectively. The 16 

maximum reported concentration of arsenic also equates with hazard quotients of 4 and 0.6 for the 17 

residential child and site worker, respectively. The background value for arsenic (17.8 µg/L) is 

equates with ILCRs of 4E-04 and 1E-04, respectively, for the residential child and site worker; L9 

it also equates with hazard quotients of 4 and 0.6 for the residential child and site worker, 20 

respectively. The maximum reported concentration of manganese (1,620 µg/L) yielded hazard 21 

quotients of 5 and 0.7 for the residential and site worker scenarios, respectively. Hazard quotients 22 

resulting from the background value for manganese (2,906 µg/L) were 8 and 1 for the residential 23 

child and the site worker, respectively. 	 24 

25 

26 

27 
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respectively. The background value for beryllium (1.2 mglkg) yielded ILCRs of 9E-06 and 

1E-06, and hazard quotients of 0.0003 and 0.0002 for the residential and site worker scenarios, 

respectively. The maximum surface soil concentration of manganese (282 mglkg) for combined 

SWMU 8 equates with hazard quotients of 0.08 and 0.004 for the residential child and site 

worker, respectively. The background value for manganese (325 mglkg) results in hazard 

quotients of 0.09 and 0.005 for the residential child and site worker, respectively. 

First-quarter Groundwater 

Arsenic and manganese were detected in first-quarter groundwater samples at concentrations 

exceeding their respective RBCs. These inorganics were eliminated from consideration in the risk 

assessment based on comparison to corresponding background values. The following is a 

discussion of the residential scenario risklhazard associated with background concentrations of 

arsenic and manganese. 

The maximum groundwater concentration of arsenic (17.7 pg1L) for combined SWMU 8 equates 

with ILCRs of 4E-04 and 1E-04 for the residential child and site worker, respectively. The 

maximum reported concentration of arsenic also equates with hazard quotients of 4 and 0.6 for the 

residential child and site worker, respectively. The background value for arsenic (17.8 pg/L) 

equates with ILCRs of 4E-04 and 1E-04, respectively, for the residential child and site worker; 

it also equates with hazard quotients of 4 and 0.6 for the residential child and site worker, 

respectively. The maximum reported concentration of manganese (1,620 pg1L) yielded hazard 

quotients of 5 and 0.7 for the residential and site worker scenarios, respectively. Hazard quotients 

resulting from the background value for manganese (2,906 pg1L) were 8 and 1 for the residential 

child and the site worker, respectively. 
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10.6.6.7 Risk Summary 	 1 

The risk and hazard posed by contaminants at combined SWMU 8 were assessed for future site 2 

workers and future site residents under reasonable maximum exposure assumptions. For surface 3 

soils, the incidental ingestion, dermal contact, and inhalation pathways were assessed in this 4 

HHRA. For groundwater the ingestion pathway was assessed. Table 10.6.28 presents the risk 5 

summary for each pathway/receptor group evaluated for combined SWMU 8. 	 6 

7 

Soil — Residential Scenario 	 8 

Residential soil pathway COCs identified for combined SWMU 8 are antimony, Aroclor-1260, 9 

arsenic, benzo(a)pyrene equivalents, chromium, hydrazine, and thallium. Figures 10.6-31 and 10 

10.6-32 illustrates point risk and hazard estimates respectively for combined SWMU 8 based on 11 

soil exposure pathways under a future residential scenario. Table 10.6.29 summarizes the risk and 12 

hazard contribution of each COPC at each sample location. This point risk map is based on the 13 

unlikely assumption that a potential future site resident will be chronically exposed to specific 14 

points. Exposure to surface soil conditions is more likely the result of uniform exposure to the 

soil conditions of the entire site (or exposure unit area) rather than specific points. Risk maps 16 

supplemented by the tables are useful because they allow the reader to visualize how chemicals 17 

driving risk estimates are spatially distributed across the site. 	 18 

19 

With the exception of S08B23, all sample locations yielded ILCRs that were greater than 1E-06. 20 

Arsenic was the primary contributor to risk at most sample locations, while benzo(a)pyrene 21 

equivalents, Aroclor-1260, aldrin, dieldrin, and hydrazine were secondary contributors. 22 

Benzo(a)pyrene equivalents were the primary contributors to risk at 5 sample locations (S08B11, 23 

S08B12, S08B17, S08B18, and S08B31) and arsenic was a secondary contributor at these 24 

locations. Risk estimates at combined SWMU 8 ranged from 3E-06 (636SB014) to 1E-03 25 

(S08B11), with a mean risk estimate of 7E-05. Neither of these COCs were detected in S08B23. 26 

27 
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10.6.6.7 Risk Summary 

The risk and hazard posed by contaminants at combined SWMU 8 were assessed for future site 

workers and future site residents under reasonable maximum exposure assumptions. For surface 

soils, the incidental ingestion, dermal contact, and inhalation pathways were assessed in this 

HHRA. For groundwater the ingestion pathway was assessed. Table 10.6.28 presents the risk 

summary for each pathwaylreceptor group evaluated for combined SWMU 8. 

Soil - Residential Scenario 

Residential soil pathway COCs identified for combined SWMU 8 are antimony, Aroclor-1260, 

arsenic, benzo(a)pyrene equivalents, chromium, hydrazine, and thallium. Figures 10.6-31 and 

10.6-32 illustrates point risk and hazard estimates respectively for combined SWMU 8 based on 

soil exposure pathways under a future residential scenario. Table 10.6.29 summarizes the risk and 

hazard contribution of each COPC at each sample location. This point risk map is based on the 

unlikely assumption that a potential future site resident will be chronically exposed to specific 

points. Exposure to surface soil conditions is more likely the result of uniform exposure to the 

soil conditions of the entire site (or exposure unit area) rather than specific points. Risk maps 

supplemented by the tables are useful because they allow the reader to visualize how chemicals 

driving risk estimates are spatially distributed across the site. 

With the exception of S08B23, all sample locations yielded ILCRs that were greater than 1E-06. 

Arsenic was the primary contributor to risk at most sample locations, while benzo(a)pyrene 

equivalents, Aroclor-1260, aldrin, dieldrin, and hydrazine were secondary contributors. 

Benzo(a)pyrene equivalents were the primary contributors to risk at 5 sample locations (S08Bl1, 

S08B12, S08B17, SO8B18, and S08B31) and arsenic was a secondary contributor at these 

locations. Risk estimates at combined SWMU 8 ranged from 3E-06 (636SB014) to 1E-03 

(S08B11), with a mean risk estimate of 7E-05. Neither of these COCs were detected in S08B23. 



Table 10.628 
Summary of Risk and Hazard 
SWMU 8 and AOC 636 
NAVBASE - Charleston, Zone G 
Charleston, South Carolina 

Medium 

Exposure 
Pathway 

HI 
(Adult) 

HI 
(Child) 

ILCR 
(LWA) 

HI 
(Worker) 

ILCR 
(Worker) 

Surface Soil Incidental 0.1 1 5E-05 0.04 5E-06 
Ingestion 

Dermal Contact 0,02 0.08 1E-05 0.02 6E-06 

Inhalation 0 02 0.07 4E-07 0,02 2E-07 

Groundwater Ingestion 4 9 1E-05 1 2E-06 

Sum of All Pathways 4 10 7E-05 1 1E-05 

Notes.  
ND 	Indicates not determined due to the lack of available risk information,  
ILCR Indicates incremental lifetime cancer risk 

HI 	Indicates hazard index 

Table 10628  
Summary of Risk and Hazard 
SWMU 8 and AOC 636 
NAVBASE . Charleston, Zone G 
Charleston, South Carolina 

Dermal Conract 

Notes 
ND Indicates not determined due to the lack of available risk information 
lLCR Indicates incremental lifetime cancer risk 
HI Indicates hazard index 
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Table 10.6.29 
Point Estimates of Risk and Hazard - Surface Soil Pathways 
Residential Scenario 
SWMU 8 and AOC 636 
NAVBASE - Charleston, Zone G 
Charleston, South Carolina 

Site Location Parameter Concentration Units Hazard Index % HI Risk (E-06) % Risk 

008 001 Aldrin ND UG/KG NA NA 
008 001 Antimony (Sb) ND MG/KG NA NA 
008 001 Aroclor-1260 ND UG/KG NA NA 
008 001 Arsenic (As) 12.7 MG/KG 0.5805 97.74 33.1724 94.68 
008 001 B(a)P Equiv. ND UGIKG NA NA 
008 001 Chromium (Cr) 4.9 MG/KG 0.0134 2.26 NA 
008 001 Dieldrin ND UG/KG NA NA 
008 001 Hydrazine 274 UG/KG NA 1.8647 5.32 
008 001 Lead (Pb) 10.6 MG/KG NA NA 
008 001 Thallium (Ti) ND MG/KG NA NA 

Total 0.5939 35.0371 

008 002 Aldrin ND UG/KG NA NA 
008 002 Antimony (Sb) ND MG/KG NA NA 
008 002 Aroclor-1260 ND UG/KG NA NA 
008 002 Arsenic (As) 1.5 MG/KG 0.0686 79.55 3.9180 83.21 
008 002 B(a)P Equiv. ND UG/KG NA NA 
008 002 Chromium (Cr) 5.8 MG/KG 0.0159 18.46 NA 
008 002 Dieldrin 5.2 UGIKG 0.0017 1.99 0.1887 4.01 
008 002 Hydrazine 88.4 UG/KG NA 0.6016 12.78 
008 002 Lead (Pb) 6.6 MG/KG NA NA 
008 002 Thallium (TI) ND MG/KG NA NA 

Total 0.0862 4.7084 

008 003 Aldrin ND UG/KG NA NA 
008 003 Antimony (Sb) ND MG/KG NA NA 
008 003 Aroclor-1260 ND UG/KG NA NA 
008 003 Arsenic (As) 6.7 MG/KG 0.3062 67.84 17.5004 52.04 
008 003 B(a)P Equiv. 942.4 UGIKG NA 15.6064 46.41 
008 003 Chromium (Cr) 12.3 MGIKG 0.0337 7.47 NA 
008 003 Dieldrin ND UG/KG NA NA 
008 003 Hydrazine 76.4 UG/KG NA 0.5199 1.55 
008 003 Lead (Pb) 48.3 MG/KG NA NA 
008 003 Thallium (TI) 0.65 MG/KG 01114 24.68 NA 

Total 0.4514 33.6268 

636 001 Aldrin ND UGIKG NA NA 
636 001 Antimony (Sb) ND MG/KG NA NA 
636 001 Aroclor-1260 ND UG/KG NA NA 
636 001 Arsenic (As) 7.1 MG/KG 0.3245 62.68 18.5452 79.05 
636 001 B(a)P Equiv. 296.78 UG/KG NA 4.9148 20.95 
636 001 Chromium (Cr) 19.2 MG/KG 0.0527 10.17 NA 
636 001 Dieldrin ND UGIKG NA NA 
636 001 Hydrazine ND UGIKG NA NA 
636 001 Lead (Pb) 102 MG/KG NA NA 
636 001 Thallium (TI) 0.82 MG/KG 0.1406 27.15 NA 

Total 0.5177 23.4600 

636 002 Aldrin ND UGIKG NA NA 
636 002 Antimony (Sb) ND MG/KG NA NA 
636 002 Aroclor-1260 ND UGIKG NA NA 
636 002 Arsenic (As) 7.05 MG/KG 0.3222 74.84 18.4146 76.82 
636 002 B(a)P Equiv. 327.76 UGIKG NA 5.4278 22.64 
636 002 Chromium (Cr) 13.25 MG/KG 0.0363 8.44 NA 

Table 10.6.29 
Point Estimates of Risk and Hazard - Surface Soil Pathways 
Residential Scenario 
SWMU 8 and AOC 636 
NAVBASE - Charleston, Zone G 
Charleston, South Carolina 

Site Location Parameter Concentration Units Hazard Index 

008 001 Aldrin ND UGIKG N A 
008 001 Antimony (Sb) ND MGIKG N A 
008 001 Aroclor-1260 ND UGIKG N A 
008 001 Arsenic (As) 12.7 MGIKG 0.5805 
008 001 B(a)P Equiv. ND UGIKG NA 
008 001 Chromium (Cr) 4.9 MGlKG 0.0134 
008 001 Dieldrin ND UGIKG N A 
008 001 Hydrazine 274 UGlKG N A 
008 001 Lead (Pb) 10.6 MGIKG NA 
008 001 Thallium (TI) ND MGlKG N A 

Total 0.5939 

% HI Risk (E-06) % Risk 

Aldrin 
Antimony (Sb) 
Aroclor-1260 
Arsenic (As) 
B(a)P Equiv. 
Chromium (Cr) 
Dieldrin 
Hvdrazine 

UGlKG 
MGIKG 
UGIKG 
MGlKG 
UGIKG 
MGlKG 
UGIKG 
UGlKG 
MGlKG 
MGIKG 

~ e a d  (Pb) 
Thallium (TI) 

Total 

Aldrin 
Antimony (Sb) 
Aroclor-1260 
Arsenic (As) 
B(a)P Equiv. 
Chromium (Cr) 
Dieldrin 
Hydrazine 
Lead (Pb) 

UGIKG 
MGIKG 
UGIKG 
MGIKG 
UGIKG 
MGtKG 
UGlKG 
UGIKG 
MGlKG 

Thallith (TI) 
Total 

0.65 MGIKG 0.1114 
0.4514 

Aldnn 
Antimony (Sb) 
Aroclor-1260 
Arsenic (As) 
B(a)P Equiv. 
Chromium (Cr) 
Dieldrin 
Hydrazine 
Lead (Pb) 

UGlKG 
MGIKG 
UGIKG 
MGIKG 
UGlKG 
MGIKG 
UGIKG 
UGIKG 
MGIKG 

Thalli;m (TI) 
Total 

0.82 MGlKG 0.1406 
0.5177 

Aldrin 
Antimony (Sb) 
Aroclor-1260 
Arsenic (As) 
B(a)P Equiv. 
Chromium (Cr) 

ND UGlKG N A 
ND MGlKG N A 
ND UGIKG N A 

7.05 MGlKG 0.3222 
327.76 UGIKG N A 

13.25 MGIKG 0.0363 



636 002 Dieldrin ND UGIKG NA NA 
636 002 Hydrazine 19.1 UG/KG NA 0.1300 0.54 
636 002 Lead (Pb) 453.5 MG/KG NA NA 
636 002 Thallium (TI) 0.42 MG/KG 0.0720 16.72 NA 

Total 0.4306 23.9724 

636 003 Aldrin ND UG/KG NA NA 
636 003 Antimony (Sb) ND MG/KG NA NA 
636 003 Aroclor-1260 ND UG/KG NA NA 
636 003 Arsenic (As) 11.4 MG/KG 0.5211 69.93 29.7768 77.67 
636 003 B(a)P Equiv. 509.06 UG/KG NA 8.4302 21.99 
636 003 Chromium (Cr) 24.2 MG/KG 0.0664 8.91 NA 
636 003 Dieldrin ND UG/KG NA NA 
636 003 Hydrazine 19.3 UG/KG NA 0.1313 0.34 
636 003 Lead (Pb) 42.2 MG/KG NA NA 
636 003 Thallium (TI) 0.92 MG/KG 0.1577 21.16 NA 

Total 0.7451 38.3384 

636 004 Aldrin ND UG/KG NA NA 
636 004 Antimony (Sb) ND MG/KG NA NA 
636 004 Aroclor-1260 ND UG/KG NA NA 
636 004 Arsenic (As) 2.7 MG/KG 0.1234 88.58 7.0524 100.00 
636 004 B(a)P Equiv. ND UG/KG NA NA 
636 004 Chromium (Cr) 5.8 MG/KG 0.0159 11.42 NA 
636 004 Dieldrin ND UG/KG NA NA 
636 004 Hydrazine ND UG/KG NA NA 
636 004 Lead (Pb) 14.1 MG/KG NA NA 
636 004 Thallium (TI) ND MG/KG NA NA 

Total 0.1393 7.0524 

636 005 Aldrin ND UG/KG NA NA 
636 005 Antimony (Sb) ND MG/KG NA NA 
636 005 Aroclor-1260 320 UG/KG NA 1.4519 2.37 
636 005 Arsenic (As) 22.8 MG/KG 1.0421 98.80 59.5536 97.40 
636 005 B(a)P Equiv. 8.152 UG/KG NA 0.1350 0.22 
636 005 Dieldrin ND UG/KG NA NA 
636 005 Chromium (Cr) 4.6 MG/KG 0.0126 1.20 NA 
636 005 Hydrazine ND UG/KG NA NA 
636 005 Lead (Pb) 6.9 MG/KG NA NA 
636 005 Thallium (TI) ND MG/KG NA NA 

Total 1.0548 61.1405 

636 006 Aldrin ND UG/KG NA NA 
636 006 Antimony (Sb) ND MG/KG NA NA 
636 006 Aroclor-1260 ND UG/KG NA NA 
636 006 Arsenic (As) 2.3 MG/KG 0.1051 85.50 6.0076 82.47 
636 006 B(a)P Equiv. 71.842 UG/KG NA 1.1897 16.33 
636 006 Chromium (Cr) 6.5 MG/KG 0.0178 14.50 NA 
636 006 Dieldrin ND UG/KG NA NA 
636 006 Hydrazine 12.8 UG/KG NA 0.0871 1.20 
636 006 Lead (Pb) 16.3 MG/KG NA NA 
636 006 Thallium (TI) ND MG/KG NA NA 

Total 0.1230 7.2844 

636 007 Aldrin ND UG/KG NA NA 
636 007 Antimony (Sb) ND MG/KG NA NA 
636 007 Aroclor-1260 350 UG/KG NA 1.5880 9.33 
636 007 Arsenic (As) 5.1 MG/KG 0.2331 86.03 13.3212 78.26 
636 007 B(a)P Equiv. 127,62 UGIKG NA 2.1134 12.42 
636 007 Chromium (Cr) 13.8 MG/KG 0.0378 13.97 NA 
636 007 Dieldrin ND UG/KG NA NA 
636 007 Hydrazine ND UG/KG NA NA 
636 007 Lead (Pb) 97.1 MG/KG NA NA 

Dieldrin 
Hydrazine 
Lead (Pb) 

ND UGIKG N A 
19.1 UGIKG N A 

453.5 MGIKG N A 
0.42 MGIKG 0.0720 

0.4306 
~halli;m (TI) 

Total 

ND UGIKG 
ND MGIKG 
ND UGlKG 

11.4 MGlKG 
509.06 UGlKG 

24.2 MGIKG 
ND UGlKG 

19.3 UGIKG 
42.2 MGlKG 

Aldrin 
Antimony (Sb) 
Aroclor-1260 
Arsenic (As) 
B(a)P Equiv. 
Chromium (Cr) 
Dieldrin 
Hydrazine 
Lead (Pb) 
Thallium (TI) 

Total 
0.92 MGIKG 0.1577 

0.7451 

Aldrin 
Antimony (Sb) 
Aroclor-1260 
Arsenic (As) 
B(a)P Equiv. 
Chromium (Cr) 
Dieldrin 
Hydrazine 
Lead (Pb) 

ND UGIKG 
ND MGIKG 
ND UGIKG 
2.7 MGIKG 
ND UGIKG 
5.8 MGIKG 
ND UGlKG 
ND UGlKG 

14.1 MGlKG 
Thallium (TI) 

Total 
ND MGlKG N A 

0.1393 

Aldrin 
Antimony (Sb) 
Aroclor-1260 
Arsenic (As) 
B(a)P Equiv. 
Dieldrin 
Chromium (Cr) 
Hydrazine 
Lead (Pb) 
Thallium (TI) 

Total 

ND UGlKG 
ND MGIKG 
320 UGlKG 

22.8 MGIKG 
8.152 UGlKG 

ND UGlKG 
4.6 MGIKG 
ND UGIKG 
6.9 MGlKG 
ND MGlKG 

Aldrin 
Antimony (Sb) 
Aroclor-1260 
Arsenic (As) 
B(a)P Equiv. 
Chromium (Cr) 
Dieldrin 
Hydrazine 
Lead (Pb) 

ND UGIKG 
ND MGIKG 
ND UGlKG 
2.3 MGIKG 

71.842 UGIKG 
6.5 MGIKG 
ND UGIKG 

12.8 UGlKG 
16.3 MGlKG 

Thallium (TI) 
Total 

ND MGIKG N A 
0.1230 

Aldrin 
Antimony (Sb) 
Aroclor-1260 
Arsenic (As) 
B(a)P Equiv. 
Chromium (Cr) 
Dieldrin 
Hydrazine 
Lead (Pb) 

ND UGIKG 
ND MGlKG 
350 UGIKG 
5.1 MGIKG 

127.62 UGlKG 
13.8 MGIKG 
ND UGIKG 
ND UGIKG 

97.1 MGIKG 



636 007 Thallium (TI) ND MG/KG NA NA 
Total 0.2710 17.0226 

636 008 Aldrin ND UGIKG NA NA 
636 008 Antimony (Sb) ND MG/KG NA NA 
636 008 Aroclor-1260 920 UGIKG NA 4.1741 15.87 
636 008 Arsenic (As) 63 MG/KG 0.3062 81.11 17.5004 66.52 
636 008 B(a)P Equiv. 273.79 UGIKG NA 4.5340 17.24 
636 008 Chromium (Cr) 26 MG/KG 0.0713 18.89 NA 
636 008 Dieldrin ND UG/KG NA NA 
636 008 Hydrazine 14.4 UG/KG NA 0.0980 0.37 
636 008 Lead (Pb) 87.5 MG/KG NA NA 
636 008 Thallium (TI) ND MG/KG NA NA 

Total 0.3775 26.3066 

636 009 Aldrin ND UG/KG NA NA 
636 009 Antimony (Sb) 6.4 MG/KG 0.2194 28.42 NA 
636 009 Aroclor-1260 69 UG/KG NA 0.3131 2.03 
636 009 Arsenic (As) 5.5 MG/KG 0.2514 32.56 14.3660 92.96 
636 009 B(a)P Equiv. 46.838 UG/KG NA 0.7757 5.02 
636 009 Chromium (Cr) 64.2 MG/KG 0.1761 22.81 NA 
636 009 Dieldrin ND UG/KG NA NA 
636 009 Hydrazine ND UG/KG NA NA 
636 009 Lead (Pb) 394 MG/KG NA NA 
636 009 Thallium (TI) 0.73 MG/KG 0.1251 16.21 NA 

Total 0.7720 15.4547 

636 010 Aldrin ND UG/KG NA NA 
636 010 Antimony (Sb) 0.66 MG/KG 0.0226 1.90 NA 
636 010 Aroclor-1260 12 UGIKG NA 0.0544 0.09 
636 010 Arsenic (As) 22.4 MG/KG 1.0239 85.95 58.5088 99.91 
636 010 B(a)P Equiv. 0.045 UG/KG NA 0.0007 0.00 
636 010 Chromium (Cr) 15.9 MG/KG 0.0436 3.66 NA 
636 010 Dieldrin ND UG/KG NA NA 
636 010 Lead (Pb) 51.8 MG/KG NA NA 
636 010 Thallium (TI) 0.59 MG/KG 0.1011 8.49 NA 

Total 1.1912 58.5640 

636 011 Aldrin ND UG/KG NA NA 
636 011 Antimony (Sb) 1.5 MG/KG 0.0514 17.74 NA 
636 011 Aroclor-1260 36 UG/KG NA 0.1633 1.06 
636 011 Arsenic (As) 4.7 MG/KG 0.2148 74.12 12,2764 79.55 
636 011 B(a)P Equiv. 180.7 UGIKG NA 2,9924 19.39 
636 011 Chromium (Cr) 8.6 MG/KG 0.0236 8.14 NA 
636 011 Dieldrin ND UG/KG NA NA 
636 011 Lead (Pb) 43.9 MG/KG NA NA 
636 011 Thallium (TI) ND MG/KG NA NA 

Total 0.2898 15.4322 

636 012 Aldrin ND UGIKG NA NA 
636 012 Antimony (Sb) ND MG/KG NA NA 
636 012 Aroclor-1260 8.5 UGIKG NA 0.0386 0.70 
636 012 Arsenic (As) 2.1 MG/KG 0.0960 87.50 5.4852 99.30 
636 012 B(a)P Equiv. ND UGIKG NA NA 
636 012 Chromium (Cr) 5 MG/KG 0.0137 12.50 NA 
636 012 Dieldrin ND UG/KG NA NA 
636 012 Lead (Pb) 5.9 MG/KG NA NA 
636 012 Thallium (TI) ND MG/KG NA NA 

Total 0.1097 5.5238 

636 013 Aldrin ND UG/KG NA NA 
636 013 Antimony (Sb) ND MG/KG NA NA 
636 013 Aroclor-1260 28 UG/KG NA 0.1270 0.28 

Thallium (TI) 
Total 

ND MGIKG N A 
0.2710 

UGIKG 
MGIKG 
UGIKG 
MGlKG 
UGIKG 
MGIKG 
UGIKG 
UGIKG 
MGIKG 

Aldrin 
Antimony (Sb) 
Aroclor-1260 
Arsenic (As) 
B(a)P Equiv. 
Chromium (Cr) 
Dieldrin 
Hydrazine 
Lead (Pbl 
~halli;m bl) 

Total 
ND MGIKG N A 

0.3775 

Aldrin 
Antimony (Sb) 
Aroclor-1260 
Arsenic (As) 
B(a)P Equiv. 
Chromium (Cr) 
Dieldrin 
Hydrazine 
Lead (Pb) 

UGlKG 
MGlKG 
UGlKG 
MGlKG 
UGIKG 
MGlKG 
UGIKG 
UGlKG 
MGIKG 
MGIKG Thallium (TI) 

Total 

Aldrin 
Antimony (Sb) 
Aroclor-1260 
Arsenic (As) 
B(a)P Equiv. 
Chromium (Cr) 
Dieldrin 
Lead (Pb) 
Thallium (TI) 

Total 

UGIKG 
MGIKG 
UGIKG 
MGIKG 
UGlKG 
MGIKG 
UGlKG 
MGIKG 
MGIKG 

Aldrin 
Antimony (Sb) 
Aroclor-I 260 
Arsenic (As) 
B(a)P Equiv. 
Chromium (Cr) 
Dieldrin 

UGlKG 
MGlKG 
UGIKG 
MGIKG 
UGIKG 
MGIKG 
UGlKG 
MGIKG 
MGIKG 

Lead (Pb) 
Thallium (TI) 

Total 

Aldrin 
Antimony (Sb) 
Aroclor-1260 
Arsenic (As) 
B(a)P Equiv. 
Chromium (Cr) 
Dieldrin 
Lead (Pb) 

UGlKG 
MGIKG 
UGIKG 
MGIKG 
UGlKG 
MGIKG 
UGlKG 
MGIKG 

~ h a l l i i m  (TI) 
Total 

ND MGIKG N A 
0.1097 

Aldrin 
Antimony (Sb) 
Aroclor-1260 

ND UGIKG N A 
ND MGIKG N A 
28 UGIKG N A 



636 013 Arsenic (As) 17.2 MG/KG 0.7862 93.72 44.9264 99.72 
636 013 B(a)P Equiv. ND UG/KG NA NA 
636 013 Chromium (Cr) 19.2 MG/KG 0.0527 6.28 NA 
636 013 Dieldnn ND UG/KG NA NA 
636 013 Lead (Pb) 66.2 MG/KG NA NA 
636 013 Thallium (T1) ND MG/KG NA NA 

Total 0.8388 45.0535 

636 014 Aldrin ND UG/KG NA NA 
636 014 Antimony (Sb) ND MG/KG NA NA 
636 014 Aroclor-1260 ND UG/KG NA NA 
636 014 Arsenic (As) 1.2 MG/KG 0.0548 73.26 3.1344 100.00 
636 014 B(a)P Equiv. ND UG/KG NA NA 
636 014 Chromium (Cr) 7.3 MG/KG 0.0200 26.74 NA 
636 014 Dieldrin ND UG/KG NA NA 
636 014 Lead (Pb) 4.9 MG/KG NA NA 
636 014 Thallium (TI) ND MG/KG NA NA 

Total 0.0749 3.1344 

008 011 Aldnn ND UG/KG NA NA 
008 011 Antimony (Sb) ND MG/KG NA NA 
008 011 Aroclor-1260 ND UG/KG NA NA 
008 011 Arsenic (As) 10 MG/KG 0.4571 88.33 26.1200 77.09 
008 011 B(a)P Equiv. 450 UG/KG NA 7.4521 22.00 
008 011 Chromium (Cr) 21 MG/KG 0.0576 11.13 NA 
008 011 Dieldrin 8.5 UG/KG 0.0028 0.54 0.3085 0.91 
008 011 Lead (Pb) 310 MG/KG NA NA 
008 011 Thallium (TI) ND MG/KG NA NA 

Total 0.5175 33.8807 

008 021 Aldrin ND UG/KG NA NA 
008 021 Antimony (Sb) ND MG/KG NA NA 
008 021 Aroclor-1260 ND UG/KG NA NA 
008 021 Arsenic (As) 20 MG/KG 0.9142 98.09 52.2400 99.91 
008 021 B(a)P Equiv. 2.7 UG/KG NA 0.0447 0.09 
008 021 Chromium (Cr) 6.5 MG/KG 0.0178 1.91 NA 
008 021 Dieldrin ND UGIKG NA NA 
008 021 Lead (Pb) 11 MG/KG NA NA 
008 021 Thallium (TI) ND MG/KG NA NA 

Total 0.9320 52.2847 

008 031 Aldrin ND UGIKG NA NA 
008 031 Antimony (Sb) ND MG/KG NA NA 
008 031 Aroclor-1260 ND UG/KG NA NA 
008 031 Arsenic (As) 2.95 MG/KG 0.1348 88.96 7.7054 98.83 
008 031 B(a)P Equiv. 5.5055 UGIKG NA 0.0912 1.17 
008 031 Chromium (Cr) 6.1 MG/KG 0.0167 11.04 NA 
008 031 Dieldnn ND UG/KG NA NA 
008 031 Lead (Pb) 8.15 MG/KG NA NA 
008 031 Thallium (TI) ND MG/KG NA NA 

Total 0.1516 7.7966 

008 041 Aldrin ND UG/KG NA NA 
008 041 Antimony (Sb) ND MG/KG NA NA 
008 041 Aroclor-1260 ND UG/KG NA NA 
008 041 Arsenic (As) 5.6 MG/KG 0.2560 93.40 14.6272 94.60 
008 041 B(a)P Equiv. 50.4 UG/KG NA 0.8346 5.40 
008 041 Chromium (Cr) 6.6 MG/KG 0.0181 6.60 NA 
008 041 Dieldrin ND UG/KG NA NA 
008 041 Lead (Pb) 19 MG/KG NA NA 
008 041 Thallium (T1) ND MG/KG NA NA 

Total 0.2741 15.4618 

Arsenic (As) 
B(a)P Equiv. 
Chromium (Cr) 
Dieldrin 
Lead (Pb) 

17.2 MGIKG 0.7862 
ND UGIKG N A 

19.2 MGlKG 0.0527 
ND UGIKG N A 

66.2 MGlKG N A 
~ h a l l i i m    TI) 

Total 
ND MGIKG N A 

0.8388 

Aldrin 
Antimony (Sb) 
Aroclor-1260 
Arsenic (As) 
B(a)P Equiv. 
Chromium (Cr) 
Dieldrin 
Lead (Pb) 
Thallium (TI) 

Total 

ND UGIKG NA 
ND MGlKG NA 
ND UGIKG NA 
1.2 MGIKG 0.0548 
ND UGlKG N A 
7.3 MGlKG 0.0200 
ND UGIKG NA 
4.9 MGlKG NA 
ND MGIKG NA 

0.0749 

Aldrin 
Antimony (Sb) 
Aroclor-1260 
Arsenic (As) 
B(a)P Equiv. 
Chromium (Cr) 
Dieldrin 
Lead (Pb) 

ND UGIKG 
ND MGIKG 
ND UGIKG 
10 MGlKG 

450 UGlKG 
21 MGIKG 
8.5 UGIKG 

310 MGIKG 
~ h a l l i i m    TI) 

Total 
ND MGIKG N A 

0.5175 

Aldrin 
Antimony (Sb) 
Aroclor-1260 
Arsenic (As) 
B(a)P Equiv. 
Chromium (Cr) 
Dieldrin 
Lead (Pb) 

ND UGIKG N A 
ND MGlKG N A 
ND UGIKG N A 
20 MGIKG 0.9142 
2.7 UGlKG N A 
6.5 MGIKG 0.0178 
ND UGIKG N A 
11 MGIKG N A 

Thallium (TI) 
Total 

ND MGIKG NA 
0.9320 

Aldrin 
Antimony (Sb) 
Aroclor-1260 
Arsenic (As) 
B(a)P Equiv. 
Chromium (Cr) 
Dieldrin 
Lead (Pb) 

ND UGIKG 
ND MGIKG 
ND UGlKG 

2.95 MGIKG 
5.5055 UGIKG 

6.1 MGIKG 
ND UGIKG 

8.15 MGlKG 
~hal l ium (TI) 

Total 
ND MGlKG N A 

0.1516 

Aldrin 
Antimony (Sb) 
Aroclor-1260 
Arsenic (As) 
B(a)P Equiv. 
Chromium (Cr) 
Dieldrin 
Lead (Pb) 
Thallium (TI) 

Total 

ND UGlKG 
ND MGIKG 
ND UGIKG 
5.6 MGIKG 

50.4 UGlKG 
6.6 MGIKG 
ND UGIKG 
19 MGIKG 

ND MGIKG N A 
0.2741 



008 051 Aldrin ND UG/KG NA NA 
008 051 Antimony (Sb) ND MG/KG NA NA 
008 051 Aroclor-1260 ND UG/KG NA NA 
008 051 Arsenic (As) 1.6 MG/KG 0.0731 76.92 4.1792 84.95 
008 051 B(a)P Equiv. 44.7 UG/KG NA 0.7402 15.05 
008 051 Chromium (Cr) 8 MG/KG 0.0219 23.08 NA 
008 051 Dieldrin ND UG/KG NA NA 
008 051 Lead (Pb) 19 MG/KG NA NA 
008 051 Thallium (TI) ND MG/KG NA NA 

Total 0.0951 4.9194 

008 061 Aldrin ND UG/KG NA NA 
008 061 Antimony (Sb) ND MG/KG NA NA 
008 061 Aroclor-1260 ND UG/KG NA NA 
008 061 Arsenic (As) 5 MG/KG 0.2285 91.44 13.0600 100.00 
008 061 B(a)P Equiv. ND UG/KG NA NA 
008 061 Chromium (Cr) 7.8 MG/KG 0.0214 8.56 NA 
008 061 Dieldrin ND UG/KG NA NA 
008 061 Lead (Pb) 41 MG/KG NA NA 
008 061 Thallium (T1) ND MG/KG NA NA 

Total 0.2499 13.0600 

008 071 Aldnn ND UG/KG NA NA 
008 071 Antimony (Sb) ND MG/KG NA NA 
008 071 Aroclor-1260 ND UG/KG NA NA 
008 071 Arsenic (As) 1.9 MG/KG 0.0868 82.97 4.9628 100.00 
008 071 B(a)P Equiv. ND UG/KG NA NA 
008 071 Chromium (Cr) 6.5 MG/KG 0.0178 17.03 NA 
008 071 Dieldrin ND UG/KG NA NA 
008 071 Lead (Pb) 6.8 MG/KG NA NA 
008 071 Thallium (TI) ND MG/KG NA NA 

Total 0.1047 4.9628 

008 081 Aldrin ND UG/KG NA NA 
008 081 Antimony (Sb) ND MG/KG NA NA 
008 081 Aroclor-1260 77 UG/KG NA 0.3494 1.90 
008 081 Arsenic (As) 6.9 MG/KG 0.3154 85.19 18.0228 98.10 
008 081 B(a)P Equiv. ND UG/KG NA NA 
008 081 Chromium (Cr) 20 MG/KG 0.0548 14.81 NA 
008 081 Dieldrin ND UG/KG NA NA 
008 081 Lead (Pb) 76 MG/KG NA NA 
008 081 Thallium (TI) ND MG/KG NA NA 

Total 0.3702 18.3722 

008 091 Aldrin ND UG/KG NA NA 
008 091 Antimony (Sb) ND MG/KG NA NA 
008 091 Aroclor-1260 ND UG/KG NA NA 
008 091 Arsenic (As) 5.9 MG/KG 0.2697 85.26 15.4108 87.48 
008 091 B(a)P Equiv, 133.2 UG/KG NA 2.2058 12.52 
008 091 Chromium (Cr) 17 MG/KG 0.0466 14.74 NA 
008 091 Dieldrin ND UG/KG NA NA 
008 091 Lead (Pb) 53 MG/KG NA NA 
008 091 Thallium (TI) ND MG/KG NA NA 

Total 0.3163 17.6166 

008 101 Aldrin ND UG/KG NA NA 
008 101 Antimony (Sb) ND MG/KG NA NA 
008 101 Aroclor-1260 ND UG/KG NA NA 
008 101 Arsenic (As) 3.1 MG/KG 0.1417 86.30 8.0972 100.00 
008 101 B(a)P Equiv. ND UG/KG NA NA 
008 101 Chromium (Cr) 8.2 MG/KG 0.0225 13.70 NA 
008 101 Dieldrin ND UG/KG NA NA 
008 101 Lead (Pb) 21 MG/KG NA NA 

Aldrin 
Antimony (Sb) 
Aroclor-1260 
Arsenic (As) 
B(a)P Equiv. 
Chromium (Cr) 
Dieldrin 
Lead (Pb) 

ND UGlKG 
ND MGlKG 
ND UGIKG 
1.6 MGlKG 

44.7 UGIKG 
8 MGIKG 

ND UGIKG 
19 MGlKG 

Thallium (TI) 
Total 

ND MGlKG N A 
0.0951 

Aldrin 
Antimony (Sb) 
Aroclor-1260 
Arsenic (As) 
B(a)P Equiv. 
Chromium (Cr) 
Dieldrin 
Lead (Pb) 

ND UGIKG 
ND MGlKG 
ND UGlKG 

5 MGlKG 
ND UGIKG 
7.8 MGlKG 
ND UGIKG 
41 MGlKG 
ND MGIKG - Thallium (TI) 

Total 

Aldrin 
Antimony (Sb) 
Aroclor-1260 
Arsenic (As) 
B(a)P Equiv. 
Chromium (Cr) 
Dieldrin 

ND UGlKG N A 
ND MGlKG N A 
ND UGIKG N A 
1.9 MGlKG 0.0868 
ND UGIKG N A 
6.5 MGlKG 0.0178 
ND UGIKG N A 
6.8 MGlKG N A 

- 

Lead (Pb) 
Thallium (TI) 

Total 
ND MGIKG N A 

0.1047 

Aldrin 
Antimony (Sb) 
Aroclor-1260 
Arsenic (As) 
B(a)P Equiv. 
Chromium (Cr) 
Dieldrin 
Lead (Pb) 

ND UGIKG N A 
ND MGlKG NA 
77 UGIKG N A 

6.9 MGlKG 0.3154 
ND UGlKG NA 
20 MGIKG 0.0548 
ND UGlKG N A 
76 MGIKG N A 

Thallium (TI) 
Total 

ND MGIKG N A 
0.3702 

Aldrin 
Antimony (Sb) 
Aroclor-1260 
Arsenic (As) 
B(a)P Equiv. 
Chromium (Cr) 
Dieldrin 
Lead (Pb) 

ND UGIKG 
ND MGIKG 
ND UGIKG 
5.9 MGIKG 

133.2 UGIKG 
17 MGIKG 

ND UGlKG 
53 MGIKG 

~ h a l l i h  (TI) 
Total 

Aldrin 
Antimony (Sb) 
Aroclor-1260 
Arsenic (As) 
B(a)P Equiv. 
Chromium (Cr) 
Dieldrin 
Lead (Pb) 

ND UGIKG N A 
ND MGIKG N A 
ND UGIKG N A 
3.1 MGIKG 0.1417 
ND UGlKG N A 
8.2 MGIKG 0.0225 
ND UGlKG N A 
21 MGIKG N A 



008 101 Thallium (TI) ND MG/KG NA NA 
Total 0.1642 8.0972 

008 111 Aldrin 41 UG/KG 0.0225 2.72 1.5812 0.11 
008 111 Antimony (Sb) 7.4 MG/KG 0.2537 30.61 NA 
008 111 Aroclor-1260 ND UG/KG NA NA 
008 111 Arsenic (As) 9.3 MG/KG 0.4251 51.30 24.2916 1.6B 
008 111 B(a)P Equiv. 85442.5 UG/KG NA 1414.9545 98.09 
008 111 Chromium (Cr) 40.9 MG/KG 0.1122 13.54 NA 
008 111 Dieldrin 46 UG/KG 0.0152 1.83 1.6696 0.12 
008 111 Lead (Pb) 187 MG/KG NA NA 
008 111 Thallium (TI) ND MG/KG NA NA 

Total 0.8286 1442.4969 

008 121 Aldrin ND UG/KG NA NA 
008 121 Antimony (Sb) ND MG/KG NA NA 
008 121 Aroclor-1260 ND UG/KG NA NA 
008 121 Arsenic (As) 2.2 MG/KG 0.1006 67.07 5.7464 29.58 
008 121 B(a)P Equiv. 826.2 UG/KG NA 13.6821 70.42 
008 121 Chromium (Cr) 18 MG/KG 0.0494 32.93 NA 
008 121 Dieldrin ND UG/KG NA NA 
008 121 Lead (Pb) 29 MG/KG NA NA 
008 121 Thallium (TI) ND MG/KG NA NA 

Total 0.1499 19.4285 

008 131 Aldrin ND UG/KG NA NA 
008 131 Antimony (Sb) ND MG/KG NA NA 
008 131 Aroclor-1260 ND UG/KG NA NA 
008 131 Arsenic (As) 8.6 MG/KG 0.3931 84.15 22.4632 100.00 
008 131 B(a)P Equiv. ND UG/KG NA NA 
008 131 Chromium (Cr) 27 MG/KG 0.0740 15.85 NA 
008 131 Dieldrin ND UG/KG NA NA 
008 131 Lead (Pb) 34 MG/KG NA NA 
008 131 Thallium (TI) ND MG/KG NA NA 

Total 0.4671 22.4632 

008 141 Aldrin ND UG/KG NA NA 
008 141 Antimony (Sb) 7.6 MG/KG 0.2605 40.37 NA 
008 141 Aroclor-1260 ND UG/KG NA NA 
008 141 Arsenic (As) 6.2 MG/KG 0.2834 43.91 16,1944 B9.00 
008 141 B(a)P Equiv. 120.86 UG/KG NA 2,0015 11.00 
008 141 Chromium (Cr) 37 MG/KG 0.1015 15.72 NA 
008 141 Dieldrin ND UG/KG NA NA 
008 141 Lead (Pb) 230 MG/KG NA NA 
008 141 Thallium (TI) ND MG/KG NA NA 

Total 0.6454 18.1959 

008 151 Aldrin ND UG/KG NA NA 
008 151 Antimony (Sb) ND MG/KG NA NA 
008 151 Aroclor-1260 ND UG/KG NA NA 
008 151 Arsenic (As) 2.2 MG/KG 0.1006 76.92 5.7464 65.54 
008 151 B(a)P Equiv. 182.42 UG/KG NA 3.0209 34.46 
008 151 Chromium (Cr) 11 MG/KG 0.0302 23.08 NA 
008 151 Dieldrin ND UG/KG NA NA 
008 151 Lead (Pb) 41 MG/KG NA NA 
008 151 Thallium (TI) ND MG/KG NA NA 

Total 0.1307 B.7673 

008 161 Aldrin ND UG/KG NA NA 
008 161 Antimony (Sb) ND MG/KG NA NA 
008 161 Aroclor-1260 ND UG/KG NA NA 
008 161 Arsenic (As) 3.5 MG/KG 0.1600 100.00 9.1420 87.57 
008 161 B(a)P Equiv. 78.38 UG/KG NA 1.2980 12.43 

Thallium (TI) 
Total 

ND MGlKG N A 
0.1642 

Aldrin 
Antimony (Sb) 
Aroclor-1260 
Arsenic (As) 
B(a)P Equiv. 
Chromium (Cr) 
Dieldrin 
Lead (Pb) 

41 UGIKG 
7.4 MGIKG 
ND UGlKG 
9.3 MGlKG 

85442.5 UGlKG 
40.9 MGIKG 

46 UGlKG 
187 MGIKG 

Thalli;m b l )  
Total 

ND MGIKG N A 
0.8286 

Aldrin 
Antimony (Sb) 
Aroclor-1260 
Arsenic (As) 
B(a)P Equiv. 
Chromium (Cr) 
Dieldrin 
Lead (Pb) 
Thallium (TI) 

Total 

ND UGIKG 
ND MGIKG 
ND UGlKG 
2.2 MGlKG 

826.2 UGIKG 
18 MGlKG 

ND UGlKG 
29 MGlKG 
ND MGlKG - 

Aldrin 
Antimony (Sb) 
Aroclor-1260 
Arsenic (As) 
B(a)P Equiv. 
Chromium (Cr) 
Dieldrin 
Lead (Pb) 
Thallium (TI) 

Total 

ND UGIKG 
ND MGlKG 
ND UGlKG 
8.6 MGlKG 
ND UGlKG 
27 MGIKG 
ND UGlKG 
34 MGIKG 

ND MGlKG 

Aldrin 
Antimony (Sb) 
Aroclor-1260 
Arsenic (As) 
B(a)P Equiv. 
Chromium (Cr) 
Dieldrin 
Lead (Pb) 

UGIKG 
MGlKG 
UGIKG 
MGIKG 
UGlKG 
MGIKG 
UGIKG 
MGIKG 

Thallium (TI) 
Total 

ND MGIKG N A 
0.6454 

Aldrin 
Antimony (Sb) 
Aroclor-1260 
Arsenic (As) 
B(a)P Equiv. 
Chromium (Cr) 
Dieldrin 
Lead lPbl 

ND UGIKG 
ND MGIKG 
ND UGIKG 
2.2 MGIKG 

182.42 UGlKG 
11 MGIKG 

ND UGlKG 
41 MGlKG 
ND MGIKG - ~ h a l l i i m  b l )  

Total 

Aldrin 
Antimony (Sb) 
Aroclor-1260 
Arsenic (As) 
B(a)P Equiv. 

ND UGIKG 
ND MGIKG 
ND UGlKG 
3.5 MGlKG 

78.38 UGlKG 



008 161 Chromium (Cr) ND MG/KG NA NA 
008 161 Dieldrin ND UG/KG NA NA 
008 161 Lead (Pb) 340 MG/KG NA NA 
008 161 Thallium (TI) ND MG/KG NA NA 

Total 0.1600 10.4400 

008 171 Aldrin ND UG/KG NA NA 
008 171 Antimony (Sb) ND MG/KG NA NA 
008 171 Aroclor-1260 ND UG/KG NA NA 
008 171 Arsenic (As) 7.05 MG/KG 0.3222 69.32 18.4146 32.50 
008 171 B(a)P Equiv. 2309.9 UG/KG NA 38.2527 67.50 
008 171 Chromium (Cr) 52 MG/KG 0.1426 30.68 NA 
008 171 Dieldrin ND UG/KG NA NA 
008 171 Lead (Pb) 160 MG/KG NA NA 
008 171 Thallium (TI) ND MG/KG NA NA 

Total 0.4648 56.6673 

008 181 Aldrin ND UG/KG NA NA 
008 181 Antimony (Sb) ND MG/KG NA NA 
008 181 Aroclor-1260 ND UG/KG NA NA 
008 181 Arsenic (As) 3.8 MG/KG 0.1737 56.89 9.9256 5.93 
008 181 B(a)P Equiv. 9515.6 UG/KG NA 157.5813 94.07 
008 181 Chromium (Cr) 48 MG/KG 0.1316 43.11 NA 
008 181 Dieldrin ND UG/KG NA NA 
008 181 Lead (Pb) 23 MG/KG NA NA 
008 181 Thallium (TI) ND MG/KG NA NA 

Total 0.3053 167.5069 

008 191 Aldrin ND UG/KG NA NA 
008 191 Antimony (Sb) ND MG/KG NA NA 
008 191 Aroclor-1260 ND UG/KG NA NA 
008 191 Arsenic (As) 5.9 MG/KG 0.2697 79.73 15.4108 93.11 
008 191 B(a)P Equiv. 68.864 UG/KG NA 1.1404 6.89 
008 191 Chromium (Cr) 25 MG/KG 0.0686 20.27 NA 
008 191 Dieldrin ND UG/KG NA NA 
008 191 Lead (Pb) 180 MG/KG NA NA 
008 191 Thallium (TI) ND MG/KG NA NA 

Total 0.3382 16.5512 

008 201 Aldrin ND UG/KG NA NA 
008 201 Antimony (Sb) ND MG/KG NA NA 
008 201 Aroclor-1260 ND UG/KG NA NA 
008 201 Arsenic (As) 8.4 MG/KG 0.3839 97.09 21.9408 100.00 
008 201 B(a)P Equiv. ND UG/KG NA NA 
008 201 Chromium (Cr) 4.2 MG/KG 0.0115 2.91 NA 
008 201 Dieldrin ND UG/KG NA NA 
008 201 Lead (Pb) 6.3 MG/KG NA NA 
008 201 Thallium (TI) ND MG/KG NA NA 

Total 0.3955 21.9408 

008 211 Aldrin ND UG/KG NA NA 
008 211 Antimony (Sb) ND MG/KG NA NA 
008 211 Aroclor-1260 ND UG/KG NA NA 
008 211 Arsenic (As) 3.6 MG/KG 0.1645 93.02 9.4032 100.00 
008 211 B(a)P Equiv. ND UG/KG NA NA 
008 211 Chromium (Cr) 4.5 MG/KG 0.0123 6.98 NA 
008 211 Dieldrin ND UG/KG NA NA 
008 211 Lead (Pb) 6.1 MG/KG NA NA 
008 211 Thallium (TI) ND MG/KG NA NA 

Total 0.1769 9.4032 

008 221 Aldrin ND UG/KG NA NA 
008 221 Antimony (Sb) ND MG/KG NA NA 

Chromium (Cr) 
Dieldrin 
Lead (Pb) 

ND MGlKG N A 
ND UGIKG N A 
340 MGlKG N A 

Thallium (TI) 
Total 

ND MGlKG N A 
0.1600 

Aldrin 
Antimony (Sb) 
Aroclor-1260 
Arsenic (As) 
B(a)P Equiv. 
Chromium (Cr) 
Dieldrin 
Lead IPb) 

ND UGlKG 
ND MGlKG 
ND UGIKG 

7.05 MGlKG 
2309.9 UGlKG 

52 MGlKG 
ND UGIKG 
160 MGIKG 

~halli;m b l )  
Total 

ND MGIKG N A 
0.4648 

Aldrin 
Antimony (Sb) 
Aroclor-1260 
Arsenic (As) 
B(a)P Equiv. 
Chromium (Cr) 
Dieldrin 

ND UGIKG 
ND MGlKG 
ND UGlKG 
3.8 MGlKG 

9515.6 UGIKG 
48 MGlKG 

ND UGIKG 
23 MGIKG 
ND MGIKG - 

Lead (Pb) 
Thallium (TI) 

Total 

Aldrin 
Antimony (Sb) 
Aroclor-1260 
Arsenic (As) 
B(a)P Equiv. 
Chromium (Cr) 
Dieldrin 
Lead (Pb) 
Thallium (TI) 

Total 

ND UGIKG 
ND MGlKG 
ND UGlKG 
5.9 MGlKG 

68.864 UGIKG 
25 MGlKG 
ND UGIKG 
180 MGIKG 
ND MGlKG 

Aldrin 
Antimony (Sb) 
Aroclor-1260 
Arsenic (As) 
B(a)P Equiv. 
Chromium (Cr) 
Dieldrin 
Lead (Pb) 

ND UGIKG 
ND MGlKG 
ND UGIKG 
8.4 MGIKG 
ND UGlKG 
4.2 MGlKG 
ND UGlKG 
6.3 MGIKG 

Thallium (TI) 
Total 

ND MGIKG N A 
0.3955 

Aldrin 
Antimony (Sb) 
Aroclor-1260 
Arsenic (As) 
B(a)P Equiv. 
Chromium (Cr) 
Dieldrin 
Lead (Pb) 

ND UGIKG 
ND MGlKG 
ND UGlKG 
3.6 MGlKG 
ND UGlKG 
4.5 MGlKG 
ND UGIKG 
6.1 MGlKG 
ND MGIKG ~ h a l l i k n  ;TI) 

Total 

Aldrin 
Antimony (Sb) 

ND UGIKG N A 
ND MGIKG N A 



008 221 Aroclor-1260 ND UG/KG NA NA 
008 221 Arsenic (As) 2.6 MG/KG 0.1188 92.13 6.7912 100.00 
008 221 B(a)P Equiv. ND UG/KG NA NA 
008 221 Chromium (Cr) 3.7 MG/KG 0.0101 7.87 NA 
008 221 Dieldrin ND UG/KG NA NA 
008 221 Lead (Pb) 2.3 MG/KG NA NA 
008 221 Thallium (TI) ND MG/KG NA NA 

Total 0.1290 6.7912 

008 231 Aldrin ND UG/KG NA NA 
008 231 Antimony (Sb) ND MG/KG NA NA 
008 231 Aroclor-1260 ND UG/KG NA NA 
008 231 Arsenic (As) ND MG/KG NA NA 
008 231 B(a)P Equiv. ND UG/KG NA NA 
008 231 Chromium (Cr) 4.5 MG/KG 0.0123 100.00 NA 
008 231 Dieldrin ND UG/KG NA NA 
008 231 Lead (Pb) 29 MG/KG NA NA 
008 231 Thallium (TI) ND MG/KG NA NA 

Total 0.0123 NA 

008 241 Aldrin ND UG/KG NA NA 
008 241 Antimony (Sb) ND MG/KG NA NA 
008 241 Aroclor-1260 ND UG/KG NA NA 
008 241 Arsenic (As) 150 MG/KG 6.8562 99.78 391.8002 100.00 
008 241 B(a)P Equiv. ND UG/KG NA NA 
008 241 Chromium (Cr) 5.4 MG/KG 0.0148 0.22 NA 
008 241 Dieldrin ND UG/KG NA NA 
008 241 Lead (Pb) 11 MG/KG NA NA 
008 241 Thallium (T1) ND MG/KG NA NA 

Total 6.8710 391.8002 

008 251 Aldrin ND UG/KG NA NA 
008 251 Antimony (Sb) ND MG/KG NA NA 
008 251 Aroclor-1260 ND UG/KG NA NA 
008 251 Arsenic (As) 7.9 MG/KG 0.3611 95.47 20.6348 99.99 
008 251 B(a)P Equiv. 0.068 UG/KG NA 0.0011 0.01 
008 251 Chromium (Cr) 6.25 MG/KG 0.0171 4.53 NA 
008 251 Dieldrin ND UG/KG NA NA 
008 251 Lead (Pb) 11.4 MG/KG NA NA 
008 251 Thallium (TI) ND MG/KG NA NA 

Total 0.3782 20.6359 

008 261 Aldrin ND UG/KG NA NA 
008 261 Antimony (Sb) ND MG/KG NA NA 
008 261 Aroclor-1260 ND UG/KG NA NA 
008 261 Arsenic (As) 7.6 MG/KG 0.3474 84.07 19.8512 100.00 
008 261 B(a)P Equiv. ND UG/KG NA NA 
008 261 Chromium (Cr) 24 MG/KG 0.0658 15.93 NA 
008 261 Dieldrin ND UG/KG NA NA 
008 261 Lead (Pb) 56 MG/KG NA NA 
008 261 Thallium (TI) ND MG/KG NA NA 

Total 0.4132 19.8512 

008 271 Aldrin ND UG/KG NA NA 
008 271 Antimony (Sb) ND MG/KG NA NA 
008 271 Aroclor-1260 ND UG/KG NA NA 
008 271 Arsenic (As) 4 MG/KG 0.1828 85.84 10.4480 99.79 
008 271 B(a)P Equiv. 1.33 UG/KG NA 0.0220 0.21 
008 271 Chromium (Cr) 11 MG/KG 0.0302 14.16 NA 
008 271 Dieldrin ND UG/KG NA NA 
008 271 Lead (Pb) 15 MG/KG NA NA 
008 271 Thallium (TI) ND MG/KG NA NA 

Total 0.2130 10.4700 

Aroclor-1260 
Arsenic (As) 
B(a)P Equiv. 
Chromium (Cr) 
Dieldrin 
Lead (Pb) 

ND UGIKG N A 
2.6 MGIKG 0.1188 
ND UGlKG N A 
3.7 MGlKG 0.0101 
ND UGlKG N A 
2.3 MGIKG N A 

~hal l ium (TI) 
Total 

ND MGIKG N A 
0.1290 

Aldrin 
Antimony (Sb) 
Aroclor-1260 
Arsenic (As) 
B(a)P Equiv. 
Chromium (Cr) 
Dieldrin 
Lead (Pb) 

ND UGIKG 
ND MGlKG 
ND UGIKG 
ND MGlKG 
ND UGIKG 
4.5 MGIKG 
ND UGlKG 
29 MGlKG 

~ h a l l i i m   TI) 
Total 

ND MGIKG N A 
0.0123 

Aldrin 
Antimony (Sb) 
Aroclor-1260 
Arsenic (As) 
B(a)P Equiv. 
Chromium (Cr) 
Dieldrin 
Lead (Pb) 

ND UGlKG 
ND MGlKG 
ND UGIKG 
150 MGIKG 
ND UGlKG 
5.4 MGlKG 
ND UGIKG 
11 MGlKG 

ND MGIKG Thallium (TI) 
Total 

Aldrin 
Antimony (Sb) 
Aroclor-1260 
Arsenic (As) 
B(a)P Equiv. 
Chromium (Cr) 
Dieldrin 
Lead (Pb) 
Thallium (TI) 

Total 

ND UGlKG 
ND MGlKG 
ND UGIKG 
7.9 MGlKG 

0.068 UGIKG 
6.25 MGlKG 
ND UGIKG 

11.4 MGIKG 
ND MGlKG 

Aldrin 
Antimony (Sb) 
Aroclor-1260 
Arsenic (As) 
B(a)P Equiv. 
Chromium (Cr) 
Dieldrin 

ND UGIKG 
ND MGIKG 
ND UGIKG 
7.6 MGIKG 
ND UGlKG 
24 MGlKG 

ND UGIKG 
56 MGIKG 

ND MGIKG 
Lead (Pb) 
Thallium (TI) 

Total 

Aldrin 
Antimony (Sb) 
Aroclor-1260 
Arsenic (As) 
B(a)P Equiv. 
Chromium (Cr) 
Dieldrin 
Lead iPb) 

ND UGIKG 
ND MGlKG 
ND UGlKG 

4 MGlKG 
1.33 UGIKG 

11 MGlKG 
ND UGlKG 
15 MGIKG 

~ h a l l i h    TI) 
Total 

ND MGlKG N A 
0.2130 



008 281 Aldrin ND UG/KG NA NA 
008 281 Antimony (Sb) ND MG/KG NA NA 
008 281 Aroclor-1260 ND UG/KG NA NA 
008 281 Arsenic (As) 3.8 MG/KG 0.1737 91.88 9.9256 100.00 
008 281 B(a)P Equiv. ND UG/KG NA NA 
008 281 Chromium (Cr) 5.6 MG/KG 0.0154 8.12 NA 
008 281 Dieldrin ND UG/KG NA NA 
008 281 Lead (Pb) 9.4 MG/KG NA NA 
008 281 Thallium (TI) ND MG/KG NA NA 

Total 0.1890 9.9256 

008 291 Aldrin ND UG/KG NA NA 
008 291 Antimony (Sb) ND MG/KG NA NA 
008 291 Aroclor-1260 ND UG/KG NA NA 
008 291 Arsenic (As) 2.1 MG/KG 0.0960 89.51 5.4852 100.00 
008 291 B(a)P Equiv. ND UG/KG NA NA 
008 291 Chromium (Cr) 4.1 MG/KG 0.0112 10.49 NA 
008 291 Dieidrin ND UG/KG NA NA 
008 291 Lead (Pb) 4.4 MG/KG NA NA 
008 291 Thallium (TI) ND MG/KG NA NA 

Total 0.1072 5.4852 

008 301 Aldrin ND UG/KG NA NA 
008 301 Antimony (Sb) ND MG/KG NA NA 
008 301 Aroclor-1260 ND UG/KG NA NA 
008 301 Arsenic (As) 3 MG/KG 0.1371 90.91 7.8360 100.00 
008 301 B(a)P Equiv. ND UG/KG NA NA 
008 301 Chromium (Cr) 5 MG/KG 0.0137 9.09 NA 
008 301 Dieldrin ND UG/KG NA NA 
008 301 Lead (Pb) 8,5 MG/KG NA NA 
008 301 Thallium (TI) ND MG/KG NA NA 

Total 0.1508 7.8360 

008 311 Aldrin ND UG/KG NA NA 
008 311 Antimony (Sb) ND MG/KG NA NA 
008 311 Aroclor-1260 ND UG/KG NA NA 
008 311 Arsenic (As) 8.85 MG/KG 0.4045 58.88 23.1162 6.35 
008 311 B(a)P Equiv. 20588 UG/KG NA 340.9437 93.65 
008 311 Chromium (Cr) 103 MG/KG 0.2825 41.12 NA 
008 311 Dieldrin ND UG/KG NA NA 
008 311 Lead (Pb) 95.1 MG/KG NA NA 
008 311 Thallium (TI) ND MG/KG NA NA 

Total 0.6870 364.0599 

Aldrin 
Antimony (Sb) 
Aroclor-1260 
Arsenic (As) 
B(a)P Equiv. 
Chromium (Cr) 
Dieldrin 
Lead (Pb) 
~ h a l l i k  b l )  

Total 

Aldrin 
Antimony (Sb) 
Aroclor-1260 
Arsenic (As) 
B(a)P Equiv. 
Chromium (Cr) 
Dieldrin 
Lead (Pb) 
Thallium (TI) 

Total 

Aldrin 
Antimony (Sb) 
Aroclor-1260 
Arsenic (As) 
B(a)P Equiv. 
Chromium (Cr) 
Dieldrin 
Lead (Pb) 
~ h a l l i k  h l )  

Total 

Aldrin 
Antimony (Sb) 
Aroclor-1260 
Arsenic (As) 
B(a)P Equiv. 
Chromium (Cr) 
Dieldrin 
Lead (Pb) 
~halli;m (TI) 

Total 

ND UGlKG 
ND MGlKG 
ND UGlKG 
3.8 MGIKG 
ND UGlKG 
5.6 MGIKG 
ND UGlKG 
9.4 MGlKG 
ND MGIKG N A 

0.1890 

ND UGlKG 
ND MGlKG 
ND UGIKG 
2.1 MGIKG 
ND UGlKG 
4.1 MGIKG 
ND UGlKG 
4.4 MGIKG 
ND MGIKG 

ND UGIKG 
ND MGIKG 
ND UGlKG 

3 MGlKG 
ND UGIKG 

5 MGIKG 
ND UGIKG 
8.5 MGIKG 
ND MGIKG N A 

0.1 508 

ND UGIKG 
ND MGIKG 
ND UGIKG 

8.85 MGIKG 
20588 UGIKG 

103 MGIKG 
ND UGIKG 

95.1 MGIKG 
ND MGIKG N A 

0.6870 



Zone G RCRA Facility Investigation Report 
NAVBASE Charleston 

Section 10 — Site-Specific Evaluations 
Revision: 0 

Arsenic was the primary contributor to hazard estimates at the three sample locations at combined 

SWMU 8 that yielded a hazard index above unity (636SB005, 636SB010, and S08B24). 2 

Antimony, chromium, and thallium were secondary contributors. Hazard index estimates ranged 3 

from 0.01 (S08B23) to 7 (S08B24), with a mean hazard estimate of 0.5. 	 4 

5 

Soil — Site Worker Scenario 	 6 

Industrial soil pathway COCs identified for combined SWMU 8 are arsenic and benzo(a)pyrene 7 

equivalents. Figure 10.6-33 illustrates point risk estimates for combined SWMU 8 based on soil 8 

exposure pathways under a future worker/industrial scenario. Table 10.6.30 summarizes the risk 9 

and hazard contribution of each COPC at each sample location. 	 10 

11 

Thirty-nine of forty-eight sample locations yielded an ILCR greater than 1E-06. Arsenic was the 12 

primary contributor to ILCR projections at most surface soil sample locations and benzo(a)pyrene 13 

equivalents were secondary contributors. However, benzo(a)pyrene equivalents were the primary 1.4 

contributors to risk at 5 sample locations (S08B11, SO8B12, SO8B17, S08B18, and S08B31), 15 

where arsenic was a secondary contributor. Risk estimates ranged from 4E-07 (636SB014) to 16 

3E-04 (S08B11), with a mean risk estimate of 1E-05. Neither of these COCs were detected in 17 

SO8B23. 	 18 

19 

Arsenic was the sole contributor to hazard estimates for the industrial pathway at combined 20 

SWMU 8; however, hazard indices did not exceed unity at any location for the industrial scenario. 21 

Hazard index estimates ranged from 0.003 (636SB014) to 0.3 (S08B24), with a mean hazard 22 

estimate of 0.02. Arsenic was not detected in S08B23. 	 23 

24 

25 

10.6.189 

Zone G RCRA Facility Investigation Repon 
NAVBASE Charleston 

Section 10 - Site-Spec@c Evaluations 
Revision: 0 

Arsenic was the primary contributor to hazard estimates at the three sample locations at combined I 

SWMU 8 that yielded a hazard index above unity (636SB005, 636SB010, and S08B24). 2 

Antimony, chromium, and thallium were secondary contributors. Hazard index estimates ranged 3 

from 0.01 (S08B23) to 7 (S08B24), with a mean hazard estimate of 0.5. 4  

Soil - Site Worker Scenario 6 

Industrial soil pathway COCs identified for combined SWMU 8 are arsenic and benzo(a)pyrene 7 

equivalents. Figure 10.6-33 illustrates point risk estimates for combined SWMU 8 based on soil 8 

exposure pathways under a future worker/industrial scenario. Table 10.6.30 summarizes the risk 9 

and hazard contribution of each COPC at each sample location. 

T W - n i n e  of forty-eight sample locations yielded an ILCR greater than 1E-06. Arsenic was the 12 

primary contributor to ILCR projections at most surface soil sample locations and benzo(a)pyrene 13 

equivalents were secondary contributors. However, benzo(a)pyrene equivalents were the primary 14 

contributors to risk at 5 sample locations (S08B11, S08B12, S08B17, S08B18, and S08B31), 1s 

where arsenic was a secondary contributor. Risk estimates ranged from 4E-07 (636SB014) to 1 6  

3E-04 (SOgBll), with a mean risk estimate of 1E-05. Neither of these COCs were detected in 17 

S08B23. 1 8  

19 

Arsenic was the sole contributor to hazard estimates for the industrial pathway at combined 20 

SWMU 8; however, hazard indices did not exceed unity at any location for the industrial scenario. 21 

Hazard index estimates ranged from 0.003 (636SB014) to 0.3 (S08B24), with a mean hazard 22 

estimate of 0.02. Arsenic was not detected in S08B23. 23 
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FIGURE 10.6-33 
POINT RISK ESTIMATES FOR SURFACE SOIL 

INDUSTRIAL SCENARIO 
SWMU 8, AOC 636 
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Table 10.6.30 
Point Estimates of Risk and Hazard - Surface Soil Pathways 
Industnal Scenario 
SWMU 8 and AOC 636 
NAVBASE - Charleston, Zone G 
Charleston, South Carolina 

Site Location Parameter Concentration Units Hazard Index % HI Risk (E-06) % Risk 

008 001 Arsenic (As) 12.7 MG/KG 0.0292 100.00 4.6927 100.00 
008 001 B(a)P Equiv. ND UG/KG NA NA 

Total 0.0292 4.6927 

008 002 Arsenic (As) 1.5 MG/KG 0.0034 100.00 0.5543 100.00 
008 002 B(a)P Equiv. ND UG/KG NA NA 

Total 0.0034 0.5543 

008 003 Arsenic (As) 6.7 MG/KG 0.0154 100.00 2.4757 43.83 
008 003 B(a)P Equiv. 942.4 UGIKG NA 3.1732 56.17 

Total 0.0154 5.6489 

636 001 Arsenic (As) 7.1 MG/KG 0.0163 100.00 2.6235 72.42 
636 001 B(a)P Equiv. 296.78 UGIKG NA 0.9993 27.58 

Total 0.0163 3.6228 

636 002 Arsenic (As) 7.05 MG/KG 0.0162 100.00 2.6050 70.24 
636 002 B(a)P Equiv. 327.76 UG/KG NA 1.1036 29.76 

Total 0.0162 3.7086 

636 003 Arsenic (As) 11.4 MG/KG 0.0262 100.00 4.2124 71.08 
636 003 B(a)P Equiv. 509.06 UGIKG NA 1.7141 28.92 

Total 0.0262 5.9265 

636 004 Arsenic (As) 2.7 MG/KG 0.0062 100.00 0.9977 100.00 
636 004 B(a)P Equiv. ND UGIKG NA NA 

Total 0.0062 0.9977 

636 005 Arsenic (As) 22.8 MG/KG 0.0524 100.00 8.4248 99.68 
636 005 B(a)P Equiv. 8.152 UGIKG NA 0.0274 0.32 

Total 0.0524 8.4522 

636 006 Arsenic (As) 2.3 MG/KG 0.0053 100.00 0.8499 77.84 
636 006 B(a)P Equiv. 71.842 UGIKG NA 0.2419 22.16 

Total 0.0053 1.0918 

636 007 Arsenic (As) 5.1 MG/KG 0.0117 100.00 1.8845 81.43 
636 007 B(a)P Equiv. 127.62 UG/KG NA 0.4297 18.57 

Total 0.0117 2.3142 

636 008 Arsenic (As) 6.7 MG/KG 0.0154 100.00 2.4757 72.87 
636 008 B(a)P Equiv. 273.79 UGIKG NA 0.9219 27.13 

Total 0.0154 3.3976 

636 009 Arsenic (As) 5.5 MG/KG 0.0126 100.00 2.0323 92.80 
636 009 B(a)P Equiv. 46.838 UGIKG NA 0.1577 7.20 

Total 0.0126 2.1900 

636 010 Arsenic (As) 22.4 MG/KG 0.0515 100.00 8.2770 100.00 
636 010 B(a)P Equiv. 0.045 UGIKG NA 0.0002 

Total 0.0515 8.2771 

636 011 Arsenic (As) 4.7 MG/KG 0.0108 100.00 1.7367 74.06 
636 011 B(a)P Equiv. 180.7 UGIKG NA 0.6084 25.94 

Table 10.6.30 
Point Estimates of Risk and Hazard - Surface Soil Pathways 
Industrial Scenario 
SWMU 8 and AOC 636 
NAVBASE - Charleston, Zone G 
Charleston. South Carolina 

Site Location Parameter Concentration Units Hazard Index % HI Risk (E-06) % Risk 

008 001 Arsenic (As) 12.7 MGIKG 0.0292 
008 001 B(a)P ~qui;. 

Total 
ND UGIKG N A 

0.0292 

008 002 Arsenic (As) 1.5 MGIKG 0.0034 
008 002 B(a)P Equiv. ND UGlKG NA 

Total 0.0034 

008 003 Arsenic (As) 6.7 MGIKG 0.01 54 
008 003 B(a)P Equiv. 942.4 UGIKG N A 

Total 0.0154 

636 001 Arsenic (As) 7.1 MGIKG 0.0163 
636 001 B(a)P Equiv. 296.78 UGIKG N A 

Total 0.0163 

636 002 Arsenic (As) 7.05 MGIKG 0.0162 
636 002 B(a)P ~qui;. 327.76 UGIKG N A 

Total 0.0162 

636 003 Arsenic (As) 11.4 MGIKG 0.0262 
636 003 B(a)P Equiv. 509.06 UGIKG N A 

Total 0.0262 

Arsenic (As) 2.7 MGlKG 0.0062 
ND UGIKG N A 

0.0062 
B(a)P Equiv. 

Total 

Arsenic (As) 
B(a)P Equiv. 

Total 

22.8 MGlKG 0.0524 
8.152 UGlKG NA 

0.0524 

Arsenic (As) 
B(a)P Equiv. 

Total 

2.3 MGIKG 0.0053 
71.842 UGIKG N A 

0.0053 

Arsenic (As) 5.1 MGIKG 0.0117 
B(a)P ~qui;. 

Total 
127.62 UGIKG N A 

0.0117 

Arsenic (As) 6.7 MGIKG 0.0154 
B(a)P ~qui;. 

Total 
273.79 UGIKG N A 

0.01 54 

Arsenic (As) 
B(a)P Equiv. 

Total 

5.5 MGIKG 0.0126 ~ ~ 

46.838 UGIKG N A 
0.0126 

636 010 Arsenic (As) 22.4 MGlKG 0.0515 

636 011 Arsenic (As) 4.7 MGlKG 0.0108 
636 011 B(a)P Equiv. 180.7 UGIKG N A 



Total 0.0108 2.3451 

636 012 Arsenic (As) 2.1 MG/KG 0.0048 100.00 0.7760 100.00 
636 012 B(a)P Equiv. ND UG/KG NA NA 

Total 0.0048 0.7760 

636 013 Arsenic (As) 17.2 MG/KG 0.0395 100.00 6.3555 100.00 
636 013 B(a)P Equiv. ND UG/KG NA NA 

Total 0.0395 6.3555 

636 014 Arsenic (As) 1.2 MG/KG 0.0028 100.00 0.4434 100.00 
636 014 B(a)P Equiv. ND UGIKG NA NA 

Total 0.0028 0.4434 

008 011 Arsenic (As) 10 MG/KG 0.0230 100.00 3.6951 70.92 
008 011 B(a)P Equiv, 450 UGIKG NA 1.5152 29.08 

Total 0.0230 5.2103 

008 021 Arsenic (As) 20 MG/KG 0.0460 100.00 7.3901 99.88 
008 021 B(a)P Equiv. 2.7 UGIKG NA 0.0091 0.12 

Total 0.0460 7.3992 

008 031 Arsenic (As) 2.95 MG/KG 0.0068 100.00 1.0900 98.33 
008 031 B(a)P Equiv. 5.5055 UG/KG NA 0.0185 1.67 

Total 0.0068 1.1086 

008 041 Arsenic (As) 5.6 MG/KG 0.0129 100.00 2.0692 92.42 
008 041 B(a)P Equiv. 50.4 UG/KG NA 0.1697 7.58 

Total 0.0129 2.2389 

008 051 Arsenic (As) 1.6 MG/KG 0.0037 100.00 0.5912 79.71 
008 051 B(a)P Equiv. 44.7 UG/KG NA 0.1505 20.29 

Total 0.0037 0.7417 

008 061 Arsenic (As) 5 MG/KG 0.0115 100.00 1.8475 100.00 
008 061 B(a)P Equiv. ND UGIKG NA NA 

Total 0.0115 1.8475 

008 071 Arsenic (As) 1.9 MG/KG 0.0044 100.00 0.7021 100.00 
008 071 B(a)P Equiv. ND UG/KG NA NA 

Total 0.0044 0.7021 

008 081 Arsenic (As) 6.9 MG/KG 0.0159 100.00 2.5496 100.00 
008 081 B(a)P Equiv. ND UGIKG NA NA 

Total 0.0159 2.5496 

008 091 Arsenic (As) 5.9 MG/KG 0.0136 100.00 2.1801 82.94 
008 091 B(a)P Equiv. 133.2 UGIKG NA 0.4485 17.06 

Total 0.0136 2.6286 

008 101 Arsenic (As) 3.1 MG/KG 0.0071 100.00 1.1455 100.00 
008 101 B(a)P Equiv. ND UG/KG NA NA 

Total 0.0071 1.1455 

008 111 Arsenic (As) 9.3 MG/KG 0.0214 100.00 3.4364 1.18 
008 111 B(a)P Equiv. 85442.5 UG/KG NA 287.6968 98.82 

Total 0.0214 291 1332 

008 121 Arsenic (As) 2.2 MG/KG 0.0051 100.00 0.8129 22.61 
008 121 B(a)P Equiv. 826.2 UG/KG NA 2.7819 77.39 

Total 0.0051 3.5948 

008 131 Arsenic (As) 8.6 MG/KG 0.0198 100.00 3.1778 100.00 

Total 

Arsenic (As) 2.1 MGIKG 0.0048 
B(a)P ~ q u i v .  

Total 
ND UGlKG N A 

0.0048 

Arsenic (As) 17.2 MGIKG 0.0395 
B(a)P Equi;. 

Total 
ND UGlKG N A 

0.0395 

Arsenic (As) 1.2 MGIKG 0.0028 
B(a)P ~du i " .  

Total 
ND UGIKG NA 

0.0028 

Arsenic (As) 
B(a)P Equiv. 

Total 

10 MGIKG 0.0230 
450 UGlKG N A 

0.0230 

Arsenic (As) 20 MGIKG 0.0460 
B(a)P Equiv. 

Total 
2.7 UGlKG N A 

0.0460 

Arsenic (As) 2.95 MGIKG 0.0068 
B(a)P Equiv. 

Total 
5.5055 UGlKG N A 

0.0068 

Arsenic (As) 5.6 MGlKG 0.0129 
B(a)P ~qu i " .  

Total 
50.4 UGIKG N A 

0.0129 

Arsenic (As) 
B(a)P Equiv. 

Total 

1.6 MGlKG 0.0037 
44.7 UGIKG N A 

0.0037 

Arsenic (As) 
B(a)P Equiv. 

Total 

5 MGIKG 0.01 15 
ND UGIKG N A 

0.0115 

Arsenic (As) 1.9 MGIKG 0.0044 
B(a)P Equiv. 

Total 
ND UGlKG N A 

0.0044 

Arsenic (As) 
B(a)P Equi". 

Total 
ND UGIKG N A 

0.0159 

Arsenic (As) 5.9 MGIKG 0.0136 
B(a)P ~ q u i v .  

Total 
133.2 UGIKG N A 

0.0136 

Arsenic (As) 3.1 MGlKG 0.0071 
B(a)P Equiv. 

Total 
ND UGlKG N A 

0.0071 

Arsenic (As) 
B(a)P Equiv. 

Total 

9.3 MGIKG 0.0214 
85442.5 UGIKG N A 

0.0214 

Arsenic (As) 
B(a)P Equiv. 

Total 

2.2 MGlKG 0.0051 
826.2 UGIKG N A 

0.0051 

8.6 MGlKG 0.0198 



008 131 B(a)P Equiv. ND UG/KG NA NA 
Total 0.0198 3.1778 

008 141 Arsenic (As) 6.2 MG/KG 0.0143 100.00 2.2909 84.92 
008 141 B(a)P Equiv. 120.86 	UG/KG NA 0.4070 15.08 

Total 0.0143 2.6979 

008 151 Arsenic (As) 2.2 MG/KG 0.0051 100.00 0.8129 56.96 
008 151 B(a)P Equiv. 182.42 	UG/KG NA 0.6142 43.04 

Total 0.0051 1.4271 

008 161 Arsenic (As) 3.5 MG/KG 0.0080 100.00 1.2933 83.05 
008 161 B(a)P Equiv. 78.38 	UG/KG NA 0.2639 16.95 

Total 0.0080 1.5572 

008 171 Arsenic (As) 7.05 MG/KG 0.0162 100.00 2.6050 25.09 
008 171 B(a)P Equiv. 2309.9 	UG/KG NA 7.7778 74.91 

Total 0.0162 10.3828 

008 181 Arsenic (As) 3.8 MG/KG 0.0087 100.00 1.4041 4.20 
008 181 B(a)P Equiv. 9515.6 	UG/KG NA 32.0404 95.80 

Total 0.0087 33.4445 

008 191 Arsenic (As) 5.9 MG/KG 0.0136 100.00 2.1801 90.39 
008 191 B(a)P Equiv. 68.864 	UG/KG NA 0.2319 9.61 

Total 0.0136 2.4120 

008 201 Arsenic (As) 8.4 MG/KG 0.0193 100.00 3.1039 100.00 
008 201 B(a)P Equiv. ND UGIKG NA NA 

Total 0.0193 3.1039 

008 211 Arsenic (As) 3.6 MG/KG 0.0083 100.00 1.3302 100.00 
008 211 B(a)P Equiv. ND UG/KG NA NA 

Total 0.0083 1.3302 

008 221 Arsenic (As) 2.6 MG/KG 0.0060 100.00 0.9607 100.00 
008 221 B(a)P Equiv. ND UG/KG NA NA 

Total 0.0060 0.9607 

008 231 Arsenic (As) ND MG/KG NA NA 
008 231 B(a)P Equiv. ND UG/KG NA NA 

Total NA NA 

008 241 Arsenic (As) 150 MG/KG 0.3449 100.00 55.4261 100.00 
008 241 B(a)P Equiv. ND UG/KG NA NA 

Total 0.3449 55.4261 

008 251 Arsenic (As) 7.9 MG/KG 0.0182 100.00 2.9191 99.99 
008 251 B(a)P Equiv. 0.068 	UGIKG NA 0.0002 0.01 

Total 0.0182 2.9193 

008 261 Arsenic (As) 7.6 MG/KG 0.0175 100.00 2.8083 100.00 
008 261 B(a)P Equiv. ND UGIKG NA NA 

Total 0.0175 2.8083 

008 271 Arsenic (As) 4 MG/KG 0.0092 100.00 1.4780 99.70 
008 271 B(a)P Equiv. 1.33 	UG/KG NA 0.0045 0.30 

Total 0.0092 1.4825 

008 281 Arsenic (As) 3.8 MG/KG 0.0087 100.00 1.4041 100.00 
008 281 B(a)P Equiv. ND UGIKG NA NA 

Total 0.0087 1.4041 

B(a)P Equiv. 
Total 

ND UGIKG N A 
0.0198 

Arsenic (As) 
B(a)P Equiv. 

Total 

6.2 MGIKG 0.0143 
120.86 UGIKG N A 

0.0143 

Arsenic (As) 
B(a)P Equiv. 

Total 

2.2 MGlKG 0.0051 
182.42 UGIKG N A 

0.0051 

Arsenic (As) 
B(a)P Equiv. 

Total 

3.5 MGIKG 0.0080 
78.38 UGlKG N A 

0.0080 

Arsenic (As) 
B(a)P Equiv. 

Total 

7.05 MGIKG 0.0162 
2309.9 UGIKG N A 

0.0162 

Arsenic (As) 3.8 MGIKG 0.0087 
B(a)P ~ q u i v .  

Total 
9515.6 UGlKG N A 

0.0087 

Arsenic (As1 5.9 MGIKG 0.0136 
B(a)P ~ q u i v .  

Total 
68.864 UGIKG N A 

0.0136 

Arsenic (As) 
B(a)P Equiv. 

Total 

8.4 MGIKG 0.0193 
ND UGlKG N A 

0.0193 

Arsenic (As) 
B(a)P Equiv. 

Total 

3.6 MGIKG 0.0083 
ND UGIKG N A 

0.0083 

Arsenic (As) 2.6 MGIKG 0.0060 
B(a)P Equiv. 

Total 
ND UGIKG N A 

0.0060 

Arsenic (As) 
B(a)P Equiv. 

Total 

ND MGIKG N A 
ND UGIKG N A 

N A 

Arsenic (As) 150 MGlKG 0.3449 
B(a)P ~qui;. 

Total 
ND UGIKG N A 

0.3449 

Arsenic (As) 7.9 MGIKG 0.0182 
B(a)P ~qui;. 

Total 
0.068 UGIKG N A 

0.0182 

Arsenic (As) 7.6 MGlKG 0.0175 
B(a)P ~qui;. 

Total 
ND UGlKG N A 

0.0175 

Arsenic (As) 
B(a)P Equiv. 

Total 

4 MGIKG 0.0092 
1.33 UGIKG N A 

0.0092 

Arsenic (As) 3.8 MGIKG 0.0087 
B(a)P Equiv. 

Total 
ND UGlKG N A 

0.0087 



008 291 Arsenic (As) 2.1 MG/KG 0.0048 100.00 0.7760 100.00 

008 291 B(a)P Equiv. ND UG/KG NA NA 
Total 0.0048 0.7760 

008 301 Arsenic (As) 3 MG/KG 0.0069 100.00 1.1085 100.00 

008 301 B(a)P Equiv. ND UG/KG NA NA 
Total 0.0069 1.1085 

008 311 Arsenic (As) 8.85 MG/KG 0.0203 100.00 3.2701 4.50 

008 311 B(a)P Equiv. 20588 UG/KG NA 69.3227 95.50 
Total 0.0203 72.5928 

008 291 Arsenic (As) 2.1 MGIKG 0.0048 100.00 0.7760 100.00 
008 291 B(a)P Equiv. ND UGIKG N A N A 

Total 0.0048 0.7760 

008 301 Arsenic (As) 3 MGlKG 0.0069 100.00 1.1085 100.00 
008 301 B(a)P Equiv. ND UGIKG N A N A 

Total 0.0069 1.1085 

008 311 Arsenic (As) 8.85 MGIKG 0.0203 100.00 3.2701 4.50 
008 311 B(a)P Equiv. 20588 UGIKG N A 69.3227 95.50 

Total 0.0203 72.5928 
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Revision: 0 

Groundwater — Residential Scenario 	 1 

Antimony, barium, bis(2-ethylhexyl)phthalate, thallium, and vanadium were identified as 2 

groundwater pathway COCs. As shown in Table 10.6.31 and Figure 10.6-34, bis(2- 3 

ethylhexyl)phthalate was the sole contributor to risk projections for the groundwater pathway at 4 

combined SWMU 8 groundwater. Bis(2-Ethylhexyl)phthalate was only detected at one location s 

(008004) at a concentration of 46 µg/L, producing a risk estimate of 1E-05. 	 6 

7 

Three monitoring well locations yielded hazard indices greater than unity (008002, 008003, and 8 

008004). Thallium was the primary contributor to hazard estimates at 008002 and 008004, and 9 

antimony was the primary contributor at 008003. Point hazard estimates for groundwater 10 

residential pathway are presented on Figure 10.6-35. 	 11 

12 

Secondary contributors consisted of barium and vanadium. Hazard estimates ranged from 0.4 13 

(008006) to 5 (008002), with a mean hazard index of 2. 	 14 

15 

10.6.6.8 Remedial Goal Options 	 16 

Soil 	 17 

RGOs for carcinogens were based on the site resident lifetime weighted average as presented in 18 

Table 10.6.32 for surface soils. Hazard-based RGOs were calculated based on the hypothetical 19 

child resident, as noted in the table. 	 20 

21 

Groundwater 	 22 

Groundwater RGOs based on the site resident scenario are shown in Table 10.6.33. 	 23 

24 

25 

10.6.195 

Zone G RCR4 Facility Investigation Report 
NAVBASE Charleston 

Section 10 - Site-Specific Evaluations 

Groundwater - Residential Scenario 

Antimony, barium, bis(2-ethylhexyl)phthalate, thallium, and vanadium were identified as 

groundwater pathway COCs. As shown in Table 10.6.31 and Figure 10.6-34, bis(2- 

ethylhexy1)phthalate was the sole contributor to risk projections for the groundwater pathway at 

combined SWMU 8 groundwater. Bis(2-Ethylhexy1)phthalate was only detected at one location 

(008004) at a concentration of 46 pglL, producing a risk estimate of 1E-05. 

Three monitoring well locations yielded hazard indices greater than unity (008002, 008003, and 

008004). Thallium was the primary contributor to hazard estimates at 008002 and 008004, and 

antimony was the primary contributor at 008003. Point hazard estimates for groundwater 

residential pathway are presented on Figure 10.6-35. 

Secondary contributors consisted of barium and vanadium. Hazard estimates ranged from 0.4 

(008006) to 5 (008002), with a mean hazard index of 2. 

10.6.6.8 Remedial Goal Options 

Soil 

RGOs for carcinogens were based on the site resident lifetime weighted average as presented in 

Table 10.6.32 for surface soils. Hazard-based RGOs were calculated based on the hypothetical 

child resident, as noted in the table. 

Groundwater 

Groundwater RGOs based on the site resident scenario are shown in Table 10.6.33 



Table 10.6.31 
Point Estimates of Risk and Hazard - Groundwater Pathways 
Residential Scenario 
SWMU 8 and AOC 636 
NAVBASE - Charleston, Zone G 
Charleston, South Carolina 

Site Location Parameter Concentration Units Hazard Index % HI Risk (E-06) % Risk 

008 001 Antimony (Sb) ND UGIL NA NA 
008 001 Barium (Ba) 40.6 UGIL 0.0371 37.38 NA 
008 001 Thallium (TI) ND UGIL NA NA 
008 001 Vanadium (V) 6.8 UGIL 0.0621 62.62 NA 
008 001 bis(2-Ethylhexyl)phthalate ND UGIL NA NA 

Total 0.0992 NA 

008 002 Antimony (Sb) ND UG/L NA NA 
008 002 Barium (Ba) 1520 UG/L 1.3881 30.74 NA 
008 002 Thallium (TI) 3.9 UGIL 3.1164 69.00 NA 
008 002 Vanadium (V) 1.3 UG/L 0.0119 0.26 NA 
008 002 bis(2-Ethylhexyl)phthalate ND UG/L NA NA 

Total 4.5164 NA 

008 003 Antimony (Sb) 22.6 UG/L 3.6119 87.65 NA 
008 003 Barium (Ba) 67.5 UG/L 0.0616 1.50 NA 
008 003 Thallium (TI) ND UG/L NA NA 
008 003 Vanadium (V) 49 UGIL 0.4475 10.86 NA 
008 003 bis(2-Ethylhexyl)phthalate ND UG/L NA NA 

Total 4.1210 NA 

008 004 Antimony (Sb) ND UG/L NA NA 
008 004 Barium (Ba) 74.5 UG/L 0,0680 1.75 NA 
008 004 Thallium (Ti) 4.6 UG/L 3.6758 94.47 NA 
008 004 Vanadium (V) ND UG/L NA NA 
008 004 bis(2-Ethylhexyl)phthalate 46 UG/L 0.1470 3.78 9.5781 100.00 

Total 3.8909 9.5781 

008 005 Antimony (Sb) ND UG/L NA NA 
008 005 Barium (Ba) 23.5 UGIL 0.0215 48.45 NA 
008 005 Thallium (TI) ND UGIL NA NA 
008 005 Vanadium (V) 2.5 UGIL 0.0228 51.55 NA 
008 005 bis(2-Ethylhexyl)phthalate ND UG/L NA NA 

Total 0.0443 NA 

008 006 Antimony (Sb) ND UG/L NA NA 
008 006 Barium (Ba) 11.9 UGIL 0.0109 29.10 NA 
008 006 Thallium (TI) ND UGIL NA NA 
008 006 Vanadium (V) 2.9 UG/L 0.0265 70.90 NA 
008 006 bis(2-Ethylhexyl)phthalate ND UG/L NA NA 

Total 0.0374 NA 

636 001 Antimony (Sb) ND UG/L NA NA 
636 001 Barium (Ba) 56.7 UG/L 0.0518 66.16 NA 
636 001 Thallium (TI) ND UG/L NA NA 
636 001 Vanadium (V) 2.9 UG/L 0.0265 33.84 NA 
636 001 bis(2-Ethylhexyl)phthalate ND UG/L NA NA 

Total 0.0783 NA 

Table 10.6.31 
Point Estimates of Risk and Hazard - Groundwater Pathways 
Residential Scenario 
SWMU 8 and AOC 636 
NAVBASE - Charleston. Zone G 
Charleston, South Carolina 

Site Location Parameter Concentration Units Hazard Index % HI Risk (E-06) % Risk 

008 001 Antimony (Sb) 
008 001 Barium (Ba) 
008 001 Thallium (TI) 
008 001 Vanadium 1V) 

ND UGlL N A 
40.6 UGIL 0.0371 
ND UGIL N A 
6.8 UGIL 0.0621 

008 001 bis(2-~th~lhexyl)phthalate 
Total 

ND UGlL N A 
0.0992 

008 002 Antimony (Sb) 
008 002 Barium (Ba) 
008 002 Thallium (TI) 
008 002 Vanadium (V) 

ND UGIL N A 
1520 UGlL 1.3881 

3.9 UGIL 3.1164 
1.3 UGIL 0.0119 

008 002 bis(2-Ethylhexy1)phthalate 
Total 

ND UGIL N A 
4.5164 

Antimony (Sb) 
Barium (Ba) 
Thallium (TI) 
Vanadium W) 

22.6 UGIL 3.6119 
67.5 UGlL 0.0616 
ND UGlL N A 
49 UGIL 0.4475 

bis(2-Ethylhexyl)phthalate 
Total 

ND UGIL N A 
4.1210 

Antimony (Sb) 
Barium (Ba) 
Thallium (TI) 
Vanadium (V) 
bis(2-Ethylhexy1)phthalate 

Total 

ND UGlL N A 
74.5 UGIL 0.0680 
4.6 UGIL 3.6758 
ND UGlL NA 
46 UGlL 0.1470 

3.8909 

Antimony (Sb) 
Barium (Ba) 
Thallium (TI) 
Vanadium (V) 

ND UGIL N A 
23.5 UGlL 0.0215 
ND UGIL N A 
2.5 UGIL 0.0228 

bis(2-Ethylhexyl)phthalate 
Total 

ND UGIL N A 
0.0443 

Antimony (Sb) 
Barium (Ba) 
Thallium (TI) 
Vanadium (V) 

ND UGIL N A 
11.9 UGIL 0.0109 
ND UGIL N A 
2.9 UGIL 0.0265 

bis(2-~th~lhex~l)~hthalate 
Total 

ND UGIL N A 
0.0374 

Antimony (Sb) 
Barium (Ba) 
Thallium (TI) 
Vanadium 1V) 

ND UGIL N A 
56.7 UGIL 0.0518 
ND UGIL N A 
2.9 UGIL 0.0265 
ND UGIL N A 

0.0783 
bis(2-~thyll;ex~l)phthalate 

Total 
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Table 10.6.32 

Remedial Goal Options Surface Soil 

SWMU 8 and AOC 636 

NAVBASE - Charleston, Zone .° 

Charleston, South Carolina 

Residential-Based Remedial Goal Options 

Chemical 

Slope 

Factor 

(mg/kg-day)-1 

Reference 

Dose 

(mg/kg-day) 

EPC 

mg/kg 

Hazard-Based 

Remedial Goal Options 

	

3 	1 	0.1 

	

mg/kg 	mg/kg 	meAS 

Risk-Based 

Remedial Goal Options 

1E-06 	1E-05 

mg/kg 	mg/kg 

1E-04 

mg/kg 

Background 

Concentration 

mg/kg 

Inorganics 

Antimony (Sb) NA 0.0004 4.9 88 29 2.9 ND ND ND 2.98 

Arsenic (As) 1.5 0.0003 10_8 66 22 2.2 0.38 3,8 38 17.2 

Chromium (Cr) NA 0.005 67/ 798 266 27 ND ND ND 325 

Lead (Pb) NA NA 129 ND ND ND ND ND ND 181 

Thallium (T1) NA 8E-05 1.67 18 5,8 0.58 ND ND ND 0 85 

Carcinogenic Mils 

Benzu(a)pyrene equivalents 7.3 NA 1 86 ND ND ND 0.060 0,60 6 0 NA 

PCBs 

Aroclor 1260 2 NA 0.53 ND ND ND 0.22 2.2 22 NA 

Miscellaneous 

Hydrazine 3 NA 0.15 ND ND ND 0.15 1.5 15 NA 

Chemical 

Slope 

Factor 

{mg/kg-day)-  I 

Worker-Rased Remedial 

Reference 

Dose 	EPC 

(mg/kg-day) 	mg/kg 

Goal Options 

Hazard-Based 

Remedial Goal Options 

	

3 	1 	0.1 

	

mg kg 	mg/kg 	mg/kg 

Risk-Based 

Remedial Goal Options 

1E-06 	1E-05 

mEikg 	mg/kg 

1E-04 

Mg/kg 

Background 

Concentration 

mg/kg 

Inorganics 

Antimony (Sb) NA 0,0004 4 9 1740 580 58 ND ND ND 2 89 

Arsenic (As) 1.5 0,0003 10 8 1305 435 43 2,7 27 270 17.2 

Chromium (Cr) NA 0.005 67 7 7545 2515 252 ND ND ND 325 

Lead (Pb) NA NA 129 ND ND ND ND ND ND 181 

Thallium (TI) NA 8E-05 1.67 348 116 12 ND ND ND 0 85 

Carcinogenic PAHs 

Benzoialpyrene equivalents 7.3 NA 1_86 N1) N1) N1) 0.3 3 30 NA 

PCBs 

Aroclor 1760 2 NA 0.53 ND ND ND 1.1 II 108 NA 

Miscellaneous 

Hydrazine 3 NA 0.15 ND ND ND 0 7 7 72 NA 

NOTES: 

EPC 	Exposure point concentration 

NA 	Not applicable 

ND Not determined 

Remedial goal options were based on the residential lifetime weighted average for carcinogens 

and the child resident or site worker far noncarcinogens 

Tablc 106.32 

Rcrncdial GO~I Options surface Soil 

S M  8 and AOC 636 

NAVBASE - Charleston, Zone G 

Chnrlcrlon, Swth Cvollns 

Rnidonti.1-Bared Remedial Goal Oplianr 

1norgsnicl 

Antimony (Sb) 

ArsmicIA~) 

ciuomivm (Cr) 

Lead (Pb) 

Thallium (TI) 

Slape Refemse 

Fsrtor Dorr €PC 

Chemical (m&gd.y)-l (mgik~-d.y) m a €  

Worker-Bswd Remedial Goal Options 

Hazard-Bared 

Rcmedid God Optianr 

3 I 0.1 

m&€ m&€ m a €  

inorgsnio 

Anflrnony (Sb) 

Ararnlr (AS) 

Chromium (Cr) 

Lead (Pb) 

Thalltum (TI) 

Slop. Reference 

Factor Dorc €PC 

ckmics l  (m@g-d.y>l (m&gday) m&€ 

NOTES. 

€PC Exposure paint sonscnmtiii 

NA Not applirablc 

NU No fdsmmcd  
- Remedial goal optlonr were bared on the rcsidcntial lhfrnmr weighted average for carcinogens 

and the child resldmt or rite worker for noncarcinogcnl 

Risk-Bared 

Rmcdial Goal Options 

1606 IE-05 IE-04 

m&g m&€ 

Background 

Concmeation 

mgkg 

H-d-Bared 

Rmcdial Goal Options 

3 1 0.1 

m a s  mgP*g m a 8  

Rirk-Bared 

 did cod @urns 

IE-06 l6DS IE-04 

m&g m a g  mgkg 

Background 

Conscneatlon 

mmgg 



Table 10.6.33 
Remedial Goal Options Groundwater 

SWMU 8 and AOC 636 
NAVBASE - Charleston, Zone G 
Charleston, South Carolina 

Residential-Based Remedial Goal Options 

Chemical 

Oral 
SF 

(mg/kg-day)-1 

Oral 
RID 

(mg/kg-day) 

EPC 
mg/1 

Hazard-Based 
Remedial Goal Options 
0.1 	1.0 	3 

mg/1 	mg/I 	mg/1 

Risk-Based 
Remedial Goal Options 

1E-06 	1E-05 	1E-134 
mg/ 	mg/1 	mg/1 

Background 
Concentration 

mg/I 
MCL 
mg/1 

inorganics 
Antimony (Sb) NA 0.0004 0.0226 0.00063 0 0063 0.019 ND ND ND 0.00485 0.006 

Barium (Ba) NA 0.07 1 52 0.11 1.1 3.3 ND ND ND 0.031 2 

Thallium (T1) NA 8E-05 0.0046 0.00013 0.0013 0.0038 ND ND ND NA 0.002 
Vanadium (V) NA 0.007 0.049 0.011 0.11 0.33 ND ND ND 0.0154 NA 

Semivolatile Organics 
bis(2-Ethylhexyl)phthalate 0.014 0.02 0.046 0.031 0 31 0.94 0.0047 0.047 0.47 NA 0.006 

Worker-Based Remedial Goal Options 

Chemical 

Oral 
SF 

(mg/kg-day)-1 

Oral 
RID 

(mg/kg-day) 
EPC 
mg/1 

Hazard-Based 
Remedial Goal Options 
DJ 	1.0 	3 
mgn 	mg/1 	mg/I 

Risk-Based 
Remedial Goal Options 

1E-06 	1E-05 	1E-134 
mg/I 	mg/I 	mg/1 

Background 
Concentration 

mg/I 
MCL 
mg/I 

Inorganics 
Antimony (Sb) NA 0.0004 0.0226 0.0041 0.041 0.12 ND ND ND 0.00485 0 006 
Barium (Ba) NA 0.07 1.52 0.72 7.2 21 ND ND ND 0.031 2 
Thallium (TO NA 8E-05 0.0046 0.00082 0.0082 0.025 ND ND ND NA 0.002 
Vanadium (V) NA 0.007 0 049 0.072 0.72 2.1 ND ND ND 0.0154 NA 

Semivolatile Organics 
bis(2-Ethylhexyl)phthalate 0.014 0 02 0.046 0.20 2 0 6.1 0.020 0.20 2.0 NA 0 006 

NOTES 
EPC 	Exposure point concentration 
NA 	Not applicable 
ND Not determined 

Remedial goal options were based on the residential lifetime weighted average for carcinogens 
and the child resident or site worker for noncarcirtagens 

Table 10.6 33 
Remedial Goal Options Groundwater 
SWMU 8 and AOC 636 
NAVBASE - Charleston, Zone G 
Charleston, Soulh Carolina 

Rcsidcotial-Based Rrmrdisl G o d  Options 

Oral Oral 
SF RfE EPC 

Chemical Ow'kg-day)-l lmgntg-day) mgn 

Srmivolatilc Organics 
b1s(2-Ethylhexyl)phthaI~te 0014  0 0 2  0046  0031 0 3 1  0 9 4  00047 0047  0 4 7  NA 0006  

Inorganics 
Antimony (Sb) NA 0.0004 0 0226 
Barium (Ba) NA 0 0 7  1 5 2  
Thallium (TI) N A 8E-05 0 0046 
Vanadium (V) NA 0.007 0 049 

Workcr-Bared Remedial Gosl Options 

Hazard-Based 
Remedial Goal Options 
0.1 1.0 3 

mgn mgn mgn 

0.00063 0 0063 0.019 
0.11 1.1 3 3  

0.00013 0 0013 0 0038 
0011 0.1 1 0.33 

Rirk-Based 
Remedial Goal Options 

1E-M IE-05 1E-04 
mgn m@ mgn 

Oral Oral 
SF R E  EPC 

Chemical lmgntg-day>! (mgntg-day) mgn 

Semivolatile Orgnoirs 
b1~(2-Ethylhexyl)phthaIate 0014 0 0 2  0046  0 2 0  2 0  6 1  0 020 0 20 2 0 NA 0 006 

Background 
Coneenlration MCL 

mgfl m@ 

ND ND ND 
ND ND ND 
ND ND ND 
ND ND ND 

lnorgsnics 
Antlmony (Sb) NA 00004 00226 
Barlum (Ba) NA 0 0 7  1 5 2  
Thalllum (TI) NA 8E-05 0 0046 
Vanadum (V) N A 0 0 0 7  0 0 4 9  

NOTES 
EPC Exposure polnt concentration 

NA Not appl~cable 
ND Not determined 

- Remedtal goal opttons were based on the res~dent~al Itfellme wenghted average for carclnagens 
and the chdd resident or slte worker for noncarcmogcns 

0 00485 0.006 
0031  2 

NA 0002  
00154 NA 

Hazard-Based 
Remedial Goal Options 
0.1 1.0 3 

mgn mgn mgn 

00041 0041  0 12 
0 7 2  7 2  21 

000082 0 0082 0 025 
0072 0 7 2  2 1  

Risk-Based 
Remedial Goal Options 

IE-06 IE-05 IE-04 

mgn m@ mgn 

Background 
Concentration MCL 

mgfl men 

ND ND ND 
ND ND ND 
ND ND ND 
ND ND ND 

0 00485 0 006 
0031  2 

NA 0002  
00154 NA 
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10.6.7 Corrective Measures Considerations 	 1 

Based on the analytical results and the human health risk assessment for SMWU 8 and AOC 636, 2 

COCs requiring further evaluation through the CMS process have been identified for surface soil 3 

and groundwater. The site is currently in an open area and risk to human health was evaluated 4 

under both the residential and industrial (site worker) scenarios for incidental ingestion, dermal 5 

contact, and inhalation exposure pathways. Hazard was evaluated for noncarcinogenic 6 

contaminants through incidental ingestion, dermal contact, and inhalation scenarios as well. 	7 

As recommended by SCDHEC, a COC is considered to be any chemical contributing to a 9 

cumulative risk level of 1E-06 or greater and/or a cumulative hazard index above 1.0, and whose io 

individual risk exceeds 1E-06 or whose hazard quotient exceeds 0.1. 

12 

Antimony, Aroclor-1260, arsenic, BEQs, chromium, hydrazine, and thallium were identified as 13 

soil pathway COCs for the combined area of SMWU 8 and AOC 636. Antimony, barium, ,4 

thallium, vanadium, and bis(2-ethylhexyl)phthalate were identified as groundwater pathway COCs 15 

for the combined area of SMWU 8 and AOC 636. Table 10.6.34 presents cumulative and 16 

COC-specific exposure risks and hazard quotients. 	 17 

18 

Table 10.6.34 	 19 

Cumulative and Chemical-Specific Exposure Risks and Hazard 	 20 

Chemical Industrial 

Risk 

Residential 

Hazard 

Industrial Residential 

Soil 

Antimony 

Aroclor-1260 

Arsenic 

BEQs 

ND 

4.9E-07 

4.0E-06 

6.3E-06 

ND 

2.5E-06 

2.8E-05 

3.1E-05 

0.008 

ND 

0.025 

ND 

0.17 

ND 

0.49 

ND 

10.6.201 

21 

22 

23 

24 

25 

26 

27 
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10.6.7 Corrective Measures Considerations I 

Based on the analytical results and the human health risk assessment for SMWU 8 and AOC 636, 2 

COCs requiring further evaluation through the CMS process have been identified for surface soil 3 

and groundwater. The site is currently in an open area and risk to human health was evaluated 4 

under both the residential and industrial (site worker) scenarios for incidental ingestion, dermal 5 

contact, and inhalation exposure pathways. Hazard was evaluated for noncarcinogenic 6 

contaminants through incidental ingestion, dermal contact, and inhalation scenarios as well. 7 

As recommended by SCDHEC, a COC is considered to be any chemical contributing to a 9 

cumulative risk level of 1E-06 or greater andlor a cumulative hazard index above 1 .O, and whose l o  

individual risk exceeds 1E-06 or whose hazard quotient exceeds 0.1. I I 

Antimony, Aroclor-1260, arsenic, BEQs, chromium, hydrazine, and thallium were identified as 1 3  

soil pathway COCs for the combined area of SMWU 8 and AOC 636. Antimony, barium, 14 

thallium, vanadium, and bis(2ethylhexyl)phthalate were identified as groundwater pathway COCs 15 

for the combined area of SMWU 8 and AOC 636. Table 10.6.34 presents cumulative and 16 

COC-specific exposure risks and hazard quotients. 1 7  

18 

Table 10.6.34 
Cumulative and Chemical-Specific Exposure Risks and Hazard 

Risk Hazard 2 I 

Chemical Industrial Residential Industrial Residential 22 

Soil 23 

Antimony ND ND 0.008 0.17 24 

Aroclor-1260 4.9E-07 2.5E-06 ND ND 25 

Arsenic 4.0E-06 2.8E-05 0.025 0.49 26 

BEQs 6.3E-06 3.1E-05 ND ND 27 
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Table 10.6.34 
Cumulative and Chemical-Specific Exposure Risks and Hazard 

Risk Hazard 

Chemical Industrial Residential Industrial Residential 

Chromium ND ND 0.027 0.25 

Hydrazine 2.1E-07 1.0E-06 ND ND 

Thallium ND ND 0.014 0.29 

Cumulative 1.1E-05 6.2E-05 0.075 1.21 

Groundwater 

Antimony ND ND 0.55 3.6 

Barium ND ND 0.21 L4 

Thallium ND ND 0.56 3.7 

Vanadium ND ND 0.068 0.45 

bis(2-ethylhexyl)phthalate 2.3E-06 9.7E-06 0.023 0.15 

Cumulative 2.3E-06 9.7E-06 1.41 9.3 

Notes: 
ND = Not Determined 

15 

16 

Risk-based remedial goals for the COCs at combined area SMWU 8 and AOC 636 for soil and 17 

groundwater are presented in Tables 10.6.32 and 10.6.33, respectively. Potential corrective 18 

measures are presented below. 	 19 

20 

Table 10.6.35 	 21 

Potential Corrective Measures for SMWU 8 and AOC 636 	 22 

Medium 
	

Compounds 	 Potential Corrective Measures 	 23 

Soil 
	

Antimony, Aroclor-1260, 	a) No Action 	 24 

Arsenic, BEQs, Chromium, 	b) Excavate, offsite disposal, and monitoring 
Hydrazine, and Thallium 	c) Containment/Capping 

d) Ex-situ, chemical/physical treatment 

I 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 
13 
14 

10.6.202 
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Table 10.6.34 
Cumulative and Chemical-Specific Exposure Risks and Hazard 

Risk Hazard 

Chemical Industrial Residential Industrial Residential 

Chromium ND ND 0.027 0.25 

Hydrazine 2.1E-07 1 .OE-06 ND ND 

Thallium ND ND 0.014 0.29 

Cumulative l.lE-05 6.2E-05 0.075 1.21 

Groundwater 

Antimony ND ND 0.55 3.6 

Barium ND ND 0.21 1.4 

Thallium ND ND 0.56 3.7 

Vanadium ND ND 0.068 0.45 

Cumulative 2.3E-06 9.7E-06 1.41 9.3 I I 

12 
Notes: 
ND = Not Determined 

Risk-based remedial goals for the COCs at combined area SMWU 8 and AOC 636 for soil and 17 

groundwater are presented in Tables 10.6.32 and 10.6.33, respectively. Potential corrective 1s 

measures are presented below. 19 

Table 10.6.35 
Potential Corrective Measures for SMWU 8 and AOC 636 

Medium Compounds Potential Corrective Measures 23 

So11 Ant~mony, Aroclor- 1260, a) No Actton 24 

h e ~ c ,  BEQs, Chromium, b) Excavate, offsrte dtsposal, and momtortng 
Hydrazine, and Thallrum C) ContamentlCappmg 

d) Ex-sttu, chernrcal/physrcal treatment 
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Table 10.6.35 
Potential Corrective Measures for SMWU 8 and AOC 636 

Medium 

 

Com_pounds 	 Potential Corrective Measures 

  

Groundwater Antimony, Barium, Thallium, 	a) No Action 
Vanadium, and bis(2- 	b) Monitoring 
ethylhexyl)phthalate 	 c) Ex-situ physical/chemical treatment and discharge 

to POTW 
d) Ex-situ physical/chemical treatment and discharge 
through NPDES permitting 

t 

2 

10.6.203 
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Table 10.6.35 
Potential Corrective Measures for SMWU 8 and AOC 636 

Medium Compounds Potential Corrective Measures 

Groundwater Antimony, Barium, Thallium, a) No Action I 
Vanadium, and his(2- b) Monitoring 
ethylhexy1)pbthalate c) Ex-situ physicallchemical treatment and discharge 

to POTW 
d) Ex-situ physicallchemical treatment and discharge 
through NPDES permitting 

2 
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10.7 AOC 637, Dump Area, Building 161 Area 	 1 

A CSI site, AOC 637 was grouped for investigation with SWMU 8 and AOC 636 in the approved 2 

final RFI work plan. However, because subsurface conditions are different at this site it was 3 

investigated separately. The site is a former burning dump located between Dyess Avenue and 

Bainbridge Avenue directly south of SWMU 8 and AOC 636. The area was used from the late 

1940s to the early 1950s. Although no spills or releases were documented at this site, the burning 6 

and burial of wastes supports the possibility that contamination exists at the site. No visible 7 

evidence of the past disposal remains, as the area has since been filled with dredged spoil, and now 

the area is a gravel covered parking area. 	 9 

10.7.1 Site Geology and Hydrogeology 	 to 

The soil boring and groundwater monitoring well locations associated with the AOC 637 CSI are It 

shown in Figure 10.7-1. Appendix A contains the boring logs and the monitoring well 12 

construction diagrams for the wells installed at AOC 637. 	 13 

Based on the three monitoring well borings advanced at AOC 637 the stratigraphy consists of fill 14 

material including gravel, sand, silt, wood, plastic, metal, and other debris overlying organic silty 15 

clay. The silty clay unit was encountered near total depth of the borings, and occurred below a 16 

depth of 10 ft bgs. A sample of the fill materials exhibited a grain size distribution of 76% sand, 17 

9% silt, and 15% clay. Site monitoring wells were completed to depths of approximately 12 to is 

13 ft bgs. 	 19 

The groundwater elevation at AOC 637 is approximately 4.0 ft msl. Figures 10,7-2 and 10.7-3 20 

depict the shallow groundwater potentiometric surface and inferred flow direction at low- and 21 

high-tide respectively. Subtle differences in the static water levels and the overall flow pattern at 22 

AOC 637 were observed between high and low-tide. The horizontal hydraulic conductivity of the 23 

fill materials, calculated from slug testing, was 0.37 ft/day, in well 637001. The approximate 	24 
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10.7 AOC 637, Dump Area, Building 161 Area 

A CSI site, AOC 637 was grouped for investigation with SWMU 8 and AOC 636 in the approved 

fmal RFI work plan. However, because subsurface conditions are different at this site it was 

investigated separately. The site is a former burning dump located between Dyess Avenue and 

Bainbridge Avenue directly south of SWMU 8 and AOC 636. The area was used from the late 

1940s to the early 1950s. Although no spills or releases were documented at this site, the burning 

and burial of wastes supports the possibility that contaahtion exists at the site. No visible 

evidence of the past dispcwl remains, as the area has since been Nled with dredged spoil, and now 

the area is a gravel covered parking area. 

10.7.1 Site Geology and Hydrogeology 

The soil boring and groundwater monitoring well locations associated with the AOC 637 CSI are 

shown in Figure 10.7-1. Appendix A contains the boring logs and the monitoring well 

construction diagrams for the wells installed at AOC 637. 

Based on the three monitoring well borings advanced at AOC 637 the stratigraphy consists of fill 

material including gravel, sarrd, silt, wood, plastic, metal, and other debris overlying organic silty 

clay. The silty clay unit was encountered near total depth of the borings, and occurred below a 

depth of 10 ft bgs. A sample of the fdl materials exhibited a grain size distribution of 76% sand, 

9% silt, and 15% day. Site monitoring wells were completed to depths of approximately 12 to 

13 ft bgs. 

The groundwater elevation at AOC 637 is approximately 4.0 ft msl. Figures 10.7-2 and 10.7-3 

depict the shallow groundwater potentiometric surface and inferred flow direction at low- and 

high-tide respectively. Subtle differences in the static water levels and the overall flow pattern at 

AOC 637 were observed between high and low-tide. The horizontal hydraulic conductivity of the 

fill materials, calculated from slug testing, was 0.37 ftlday, in well 637001. The approximate 
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horizontal hydraulic gradient, based on Figure 10.7-2 is 2.6E-03 and slopes generally to the 

southeast. The horizontal flow velocity based on this gradient was 2.3E-03 ft/day. 	 2 

10.7.2 Field Investigation Approach 	 3 

The objective of the field investigation at AOC 637 was to: (1) confirm the presence or absence 4 

of contamination in the site area; (2) delineate any contamination found; and (3) provide sufficient 5 

data to support a detailed evaluation of treatment alternatives, if required. Media sampled within 6 

the investigation area included soil, sediment, groundwater, and surface water. Section 3 of this 7 

report details the methods used during the field investigation. Included in this section are 8 

descriptions of the hand-auger procedures used for soil sampling; sediment and surface water 9 

sampling procedures; groundwater sampling procedures; and miscellaneous procedures used to 

during the field investigation. Also discussed are the analytical protocols for sample analyses. 11 

Appendix D contains the analytical data report for samples collected in Zone G. 	 12 

10.7.3 Soil Sampling and Analysis 	 13 

The approved final RFI work plan proposed advancing five soil borings within the AOC 637 area 14 

to detect the presence of any soil contamination from this site. Upper and lower interval soil 15 

samples were proposed from each boring. Seven soil borings were advanced during the field 16 

investigation, in two phases (Figure 10.7-1). Five borings were advanced during the first phase 17 

of the field investigation, as proposed in the approved final RFI work plan. One first-round boring is 

included both upper and lower sampling intervals, while four borings included the upper interval 19 

only. First-round soil samples were analyzed for metals, cyanide, pesticides/PCBs, SVOCs, 20 

VOCs and explosives/propellants at DQO Level III. Later, two second-round borings were 21 

advanced at AOC 637 to delineate metals and SVOC contamination identified in the eastern part n 

of the site during the first sampling round. One second-round boring included both upper and 23 

lower sampling intervals, while one boring included the upper interval only. Second-round 24 

samples were analyzed for metals, pesticides/PCBs, and SVOCs at DQO Level III. Additionally, 25 

10.7.5 
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horizontal hydraulic gradient, based on Figure 10.7-2 is 2.6E-03 and slopes generally to the 

southeast. The horizontal flow velocity based on this gradient was 2.3E-03 ft/day. 

10.7.2 Field Investigation Approach 

The objective of the field investigation at AOC 637 was to: (1) confirm the presence or absence 

of contamination in the site area; (2) delineate any contamination found; and (3) provide sufficient 

data to support a detailed evaluation of treatment alternatives, if required. Media sampled within 

the investigation area included soil, sediment, groundwater, and surface water. Section 3 of this 

report details the methods used during the field investigation. Included in this section are 

descriptions of the hand-auger procedures used for soil sampling; sediment and surface water 

sampling procedures; groundwater sampling procedures; and miscellaneous procedures used 

during the field investigation. Also discussed are the analytical protocols for sample analyses. 

Appendix D contains the analytical data report for samples collected in Zone G. 

10.7.3 Soil Sampling and Analysis 

The approved final RFI work plan proposed advancing five soil borings within the AOC 637 area 

to detect the presence of any soil contamination from this site. Upper and lower interval soil 

samples were proposed from each boring. Seven soil borings were advanced during the field 

investigation, in two phases (Figure 10.7-1). Five borings were advanced during the first phase 

of the field investigation, as proposed in the approved final RFI work plan. One first-round boring 

included both upper and lower sampling intervals, while four borings included the upper interval 

only. First-round soil samples were analyzed for metals, cyanide, pesticides/PCBs, SVOCs, 

VOCs and explosives/propellants at DQO Level m. Later, two second-round borings were 

advanced at AOC 637 to delineate metals and SVOC contamhation identified in the eastern part 

of the site during the first sampling round. One second-round boring included both upper and 

lower sampling intervals, while one boring included the upper interval only. Second-round 

samples were analyzed for metals, pesticidesKBs, and SVOCs at DQO Level III. Additionally, 



!Mar 
Sample 	Sample 	Date 

Identifier 	Interval 	Collected 

637SB0010I. 

Lower interval not sampled 
due to water table 

Lower interval not sampled 
due to water table 

6370001  

637SB002 

137S13003. 

637SB004 

637SB003  	637S1300501 
637C1300501* 

637SB00201 	Upper 

637431300301 
6373000302 	Lower 

637SB00401 	Upper 

Lower interval not sampled 
Axle to water table 

9/13i96 

9113/96  

9/13/96 

9/13/96 

Note 1 

Note 1 
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two upper interval duplicate soil samples were collected (one from each sampling round) at 1 

AOC 637 for Appendix IX analyses at DQO Level IV. Table 10.7.1 summarizes the AOC 637 2 

soil samples and analyses. 	 3 

Table 10.7.1 
Zone G 

AOC 637 
Soil Samples and Analyses 

637S9006 6375800601 Upper 1107/97 Note 2 Second-round sample 
63751E100602 Lower 

637SB007 637SB00701 Upper 1/07/97 Note2 Second-round sample 
637C800701* Note 3 "Duplicate sample 

Notes: 
1 	= 	SW-846 (metals, pesticides/PCBs, SVOCs, VOCs), cyanide, explosives/propellants, hydrazine at DQO Level ID 
2 	= 	SW-846 (metals, pesticides/PCBs, SVOCs) at DQO Level III 
3 	= 	Appendix IX suite: Appendix IX (pesticides/PCBs, herbicides, SVOCs, VOCs); SW-846 (metals, dioxins, OP-pesticides); cyanide; 

hex-chrome at DQO Level IV 
Duplicate sample 

10.7.3.1 	Nature of Contamination in Soil 

Organic compound analytical results for soil are summarized in Table 10.7.2. Inorganic analytical 2 

results for soil are summarized in Table 10.7.3. Table 10.7.4 summaries all analytes detected in 3 

soil at AOC 637. Appendix D contains a complete analytical data report for all Zone G samples. 4 

10.7.6 
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two upper interval duplicate soil samples were collected (one from each sampling round) at 1 

AOC 637 for Appendix M analyses at DQO Level IV. Table 10.7.1 summarizes the AOC 637 2 

soil samples and analyses. 3 

Tabk 10.7.1 
ZQlKG 
AOC 637 

Soil Sarnpks *ad Analyses 

Date 

637SB002 637S800201 Upper 91 13/96 Nott 1 Lower interval mt  sampled 
due m water mb1e 

637SB004 637SB0040i Upper 9/13/96 Note l Lower interval not sampled 
due to water table 

63780006 6373800601 Upper 1/07/97 Note 2 Sacond-rourd sample 
637SB00602 Lower 

Notes: 
1 = SW-846 (meals, pcsticidcs/PCBs. SVOCs. VOCs). cyanide, cxplosives/propellants, hydrazinc at DQO Level IIl 
2 = SW-846 ( d s ,  pcrticidcslPCBs. SVOCs) af DQO Lcvel UI 
3 = Appendix M suite: Appendix M @esticideslPCBs, bcrbicklcz. SVOCs. VOCs); SW-846 (metals. dioxins. OP-pesticides); cymide; 

hexchromc at DQO Level IV 
= Duplicate sample 

10.7.3.1 Nature of Contamination in Soil I 

Organic compound analytical results for soil are summarized in Table 10.7.2. Inorganic analytical 2 

results for soil are summarized in Table 10.7.3. Table 10.7.4 summaries all analytes detected in 3 

soil at AOC 637. Appendix D contains a complete d y t r c a l  data report for all Zone G samples. 4 
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Table 10.7.2 
Zone G 

AOC 637 
Organic Compound Analytical Results for Soil 

Number of 
Frequency 	 Range of 	 Mean of 	 Reference 	 Samples 

Sample 	 of 	 Detections 	 Detections 	 Conc. 	 Exceeding 
Parameters 
	

Interval 	 Detection 	 WAD 	 Wilke 	 Wilke 	 Reference 

Volatile Organic Compounds (Upper Interval - 6 Samples plus 2 Duplicate Samples/Lower Interval - 1 Sam -) (pg1kg) 

2-13Wanone (MEK) Upper 
Ltywer 

0/6 ND 
lii.0 

 

4700000 

 

111 AO. 7900 

Carbon disulfide 
	

Upper 
	

1/6 
	

1.00 	 1.00 	 780000 
	

0 
Lower 
	

1/1 
	

4.00 	 4.00 	 32000 
	

0 

Semivolatile Organic Compounds (Upper Interval - 7 Samples plus 2 Duplicate Samples/Lower Interval - 2 Samples) (hig/ • 

BEQs1  

Berizo(a)anthracene 

Benzo(b)fitukinthent 

Benzo(k)fluoranthene 

Benzo(a)pyre: 

Upper 
Lower 

Upper 
Lower 

-. 
Lower 

Upper 
Lower 

tipper 
Lower 

Upper 
Lower 

Upper 
Lower 

0/0 
6n 	 : q.59N-A15074. 

5/7 	 56.0 - 
1/2 	 110 

517 	 X..(1-1.  
1/2 	 140 

40.0 - no 
120 

00 - 890 140 
 

51.0 1200 
160 

160 - 120 
47 

Chrysene 

Dibenga.h)anthracene 

517 
1/2 

sti 
1/2 

6/7 
1/2 

317 
1/2 

N 

553 
110 

367 
120 

140 

562 
160 

217 
47.0 

8 

880 
2000 

880 
5000 

8800 
49000 

88. 
8000 

88000 
160000 

noct 

0 
0 

0 
0 
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151 
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ND 

44! 4.10 
46.0 

5/7 
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0 230000 
4.66E08 

it000: 
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Upper 	 3r7 	 ;06.9.; 100i 
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Table 10.7.2 
Zone G 

AOC 637 
Organic Compound Analytical Results for Soil 

Parameters 
Sample 
Interval 

Reference 
Conc..  
Oaglkg) 

Indeno(1,2,3-cd)pyrene 

Acenaphthene 

Acenaphthylene 

Anderacene 

Benzo(g,h,i)perylene 

Diberaofunut 

bis(2-Ethylbexyl)phtbalate 

Frequency 
or 

Detection 

Range of 
Detections 

( 41114) 

Mean of 
Detections 

641114) 

4/7 168.5 - 560 375 
1/2 110 110 

4/7 100 7:200 ,1* 
0/2 ND 

1/7 45.0 45.0 
0/2  ND ND 

Number of 
Samples 

Exceeding 
Reference 

0 

0 
0 

Fluoraotherie 	 Upper 
.LOWer 

Fluorene 
	

Upper 
Lower 

2-Metbylmplubalene 
	

Upper 
Lower 

Upper 
Lower 

Limier 
Lower 

Upper 
Lower 

46000 
3600000 

310000 
4300000 

310000 
560000 

310000 
126000  

Upper 	 2/7 	 84.0 - 100 
Lower 	 0/2 	 ND 

717 
	

39.0 - 1700 
2/2 
	

88.0 - 220 

4/7 
	

95.0 - 200 
0/2 
	

ND 

3/7 
	

55.0 - 120 
or/ 
	

ND 

880 
	

0 
14000 
	

0 

230000 
	

0 
293000 

10.7.8 

Zo
ne

 G
 R

C
R

A
 F

ac
ili

ty
 In

ve
st

ig
at

io
n 

R
ep

or
t 

N
A

 V
B

A
SE

 C
lu

rr
les

ro
n 

Se
ct

io
n 

10
 -
 Sit

e-
Sp

ec
if

ic
 E

va
1u

or
io

ns
 

T
ab

le
 1

0.
7.

2 
Z

o
n

cG
 

A
O
C
 6
37
 

O
r

e
c

 C
o
m
p
o
u
n
d
 A

nr
ly

tic
P

l R
ts

uH
s f

or
 S
oi
l 

U
m

r
 

41
7 

Lo
w

er
 

11
2 

U
pp

er
 

O
ff

 
Lo

we
r 

at
2 

U
pp

er
 

in
 

Lo
w

er
 

0/
2 

hn
th

nc
en

e 
U

pp
er

 
Lo

w
er

 

U
pp

er
 

5/
7 

Lo
w

er
 

11
2 

U
w

r 
2/

7 
Lo

w
er

 
0/

2 

up
pe

r 
4/

7 
Lo

w
er

 
01

2 



317 
0/2 

6/7 
1/2 

2.60 - 39.0 
ND 

040  •• 
4.70 

2/7 
0/2 

1/7 
0/2 

29.0 - 36.0 
ND 

3.30 
ND 

14.7 
ND 

i53 
4711 

1800 
10000 

1800 
10000 

Pesticides and PCBs (Upper Interval - 7 Samples plus 2 Duplicate Sample/Lower Interval - 2 Samples) (jig/kg) 

1/7 	 12.0 
0/2 	 ND 

4/7 	 4.10 - 2a.0 
0/2 	 ND 

15.0 
0/2 	 ND 

12.0 	 2700 
ND 	 16000 

11,7 	 1900 
ND 	 54000 

32.5 	 1900 
ND 	 32000 

3.30 	 41000 
ND 	 18000 

15.0 	 2300 
ND 	 1000 

0 
0 

0 
0 

0 
0 

0 
0 

10.7.9 

310000 
84000 

0 
0 

230000 
1380000 

230000 
4200000 

0 
0 

7/7 
2/2 

Upper 
Lower 

Upper 
Lower 

617 
112 

Upper 	 217 	 77.0 - 160 	 119 
Lower 	 0/2 	 ND 	 ND 

4
4001.  

20 

Naphthalene 

Phenanthrene 

Pyrene 

82.0 - 2406 
12(1 

80.0 - 2600 
120 - 180 

1010 
150 

alpha-Chlordane 

gar -Chlordane 

4,4'DDD 

4,4'-DDE 

4,4'-DDT 

Endosulfan 11 

Endrin 
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Lower 

Upper 
Lower 

Upper 
Lower 

Upper 
Lower 

Upper 
Lower 

Upper 
Lower 

Upper 
Lower 

Zone G RCRA Facility Investigation Report 
NAVBASE Charleston 

Section 10 — Site-Specific Evaluations 
Revision: 0 

Table 10.7.2 
Zone G 

AOC 637 
Organic Compound Analytical Results for Soil 

Number of 
Frequency 	 Range of 	 Mean of 	 Reference 	 Samples 

Sample 	 of 	 Detections 	 Detections 	 Conc. 	 Exceeding 
Parameters 
	

Interval 	 Detection 	 (041/k8) 	 (Pf/kie 	 (µg/kg) 	 Reference 
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Parameters 
Sample 
Interval 

Table 10.7.2 
Zone G 

AOC 637 
Organic Compound Analytical Results for Soil 

Frequency 	 Range of 
of 	 Detections 

Detection 	 Wilke 

Mean of 
Detections 

(01/kg) 

Endrin aldehyde UPPer 1/7 5.-10  5.50 
Lower 0/2 

Endrin ketone Upper 117 11.0 11.0 
Lower 0/2 ND ND 

Heptachlor Upper 2/7 3:90 - 13..0 8.45 
LoNvet 0/2 ND.  

Heptachlor epoxide Upper 1/7 2.80 2.80 
Lower 0/2 ND ND 

Atoclor-1260 tipper 120 12° 
Lower 0/2 ND . 	. ND . 

Dioxins (Upper Interval: 2 IN_ jplicate Samples) 

Diezi'n(2,3,./,11-TODD TEQ)1  2/2 D.340 	0:-,371.  • '0456 
Lower 0/0 • • NA. 

1000 
1900 

Number of 
Reference 	 Samples 

Cone. 	 Exceeding 
(Anse 	 Reference 

1000 

2300 
	

0 
1000 
	

0 

-140 

70 
	

0 
700 
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opellants (Upper Interval Samples Plus 1 Duplicate Sample/Lower Interval - 1 Sample) (mg/kg) 

Hydi  UpOi. 
1Aiver 

5/5 65,5 - 213 

 

210 

 

111 323 ::323: : 
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Notes: 
1 	= 	Calculated from methods described in USEPA Interim Supplemental Guidance to RAGS: Human Health Risk Assessment, Bulletin 2 (USEPA, 1995c) 
• = 	Residential RBCs (THQ=0.1) were used as a reference concentration for upper interval samples. Generic soil-to-groutbdwater SSLs (DAF =20) from the Soil Screening Guidance: Technical 

Background Document (USEPA, 1996b) were used as a reference concentration for lower interval samples 
ND 	= 	Not detected 
NA 	= 	Not applicable 
mg/kg 	= 	Milligrams per kilogram 
µg/kg 	= 	Micrograms per kilogram 
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Table 10.7.3 
Zone G 

AOC 637 
Inorganic Analytical Results for Soil 

Range 	 Mean 
	

Number of 
Frequency 	 of 	 of 

	
Reference 
	

Samples 
Sample 	 of 	 Detections 	 Detections 

	
Cone. 	 Exceeding 

Parameters 
	

Interval 	Detection 	 (mg/kg) 	 (mg kg) 
	

(me 
	

Reference 

Inorganics (Upper Interval - 7 Samples plus 2 Duplicate Samples/Lower Interval - 2 Samples) (mg/kg)  

Aluminum (Al) 

Antimony (Sb) 

Arsenic (As) 

Barium (Ba) 

Beryllium (Be) 

Cadmium (Cd) 

tippet 
	

711 
	

4010 - 14700 
Lower 
	

2/2 
	

S1160 - 7960 

Upper 	 1/7 	 0.47 
Lower 	 1/2 	 1.50 

7/7 . - 4 20 19.0`:  
212 	5.90 -1.5o 

7/7 	 11.6 - 40.3 
2/2 	 21.6 - 23.0 

70.1: 	 :k40 
- 036! 	 :11.490 

7/7 
	

0.09 - 0.59 
2/2 
	

0.18 - 0.82 
. 	. 	. 	• 	. 
9270 - 103000 
2$9e0 • 421o0 : 

UPPer 
tower 

Upper 
Lower 

Upper 
Lower 

Upper 
Lower 

0.424 
0.500 

"000 
34200 

	

8.50 - 30.4 
	

20.1 
	

39.0 
	

0 

	

18.0 - 21.4 
	

19.7 
	

1000000 
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Cobalt(Co) 
	

Upper 
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0,92 - 4.00 
	

2.45 
	

470 
Lower 
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1.90 
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580 - 2990 
	

1770 
1550 - 2500 
	

2030 

59.4 •• 
0.14 - 0.62 
0.07 - 0.29 

4:10- 2  
6:30 - 22.6 

Range 
	

Mean 
	

Number of 
of 
	

of 
	

Reference 
	

Samples 
Detections 
	

Detections 
	

Cone. 	 Exceeding 
(mg/kg) 
	

(mg/kg) 
	

(mg/kg) 
	

Reference 

11.1 - 107 42.8 27000 0 
12.7 - 144 78.4 920 0 

4030 - 16600 
	

7910 
	

2300 
	

7 
8290 - 8400 
	

8350 
	

NL 
	

NA 

14.0$ 98.0 
46.9 - 34t1 1* 

0:15 

717 
v2 

5/7 
2/2 
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Table 10.7.3 
Zone G 

AOC 637 
Inorganic Analytical Results for Soil 

Parameters 

Copper (Cu) 

Cyanide (CN) 

Iron (Fe) 

Lead (Pb) 

Magnesium (Mg) 

Manganese (Mn) 

Mercury (lig) 

Sample 
Interval 

Frequency 
of 

Detection 

Upper 7/7 
Lower 2/2 

'VFW 1/6 
Lower 1/1  

Upper 7/7 
Lower 2/2 

Upper 7/7 
Lower 2/2 

Upper 717 
Lower 2/2 

Upper 
Lower 

Upper 
Lower 

Potassium (K) Upper 7/7 239 - 1410 686 
Lower 2/2 487 - 881 684 

Selenium (Se) Upper 4/7 0.46- 1.10 0.730 
1.,owet 0,73 0.730 

NL 
NL 

1100 

2.30 
2.1 

160 
130 

NL 
NL 

NA 
NA 

0 
0 

NA 
NA 

Nickel (Ni) Upper 
Lower 

39.0 
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Table 10.7.3 
Zone G 

AOC 637 
Inorganic Analytical Results for Soil 

Range 	 Mean 
	

Number of 
Frequency 	 of 	 of 

	
Reference 
	

Samples 
Sample 	 of 	 Detections 	 Detections 

	
Cone. 	 &weeding 

Parameters 
	

Interval 	Detection 	 (mg/kg) 	 (mg/kg) 
	

(01646) 
	

Reference 

Sodium (Na) 	 Upper 	 717 
	

325 -575 	 413 	 NL 	 NA 
Lower 	 212 

	
375 - 699 	 537 	 NL 	 NA 

Thallium (T) 	 Upper 	 2/7 
Lower 	 2/2  

0.82- 1.06 
0.64 -0,65 0.645 

0.634 
0.9$ 

Tin (Sn) 	 Upper 	 3/7 
	

1.65 - 10.6 
	

5.68 
	

4700 
	

0 
Lower 	 1/2 

	
1.90 
	

1.90 
	

11000 
	

0 

Vanadium (V) 	 Upper 
Lover 	 2/2 

55.0 
.6000 

Zinc (Zn) 	 Upper 	 7/7 
	

39.7 - 234 
	

129 
	

2300 
	

0 
Lower 	 2/2 

	
97.6 - 215 
	

156 
	

12000 
	

0 

Notes: 
• • 	Residential RBCs (THQ=0.1) were used as a reference concentration for upper interval samples. Generic soil-to-groundwater SSLs (DAF=20) from the Soil Screening Guidance: 

Technical Background Document (USEPA I996b) were used as a reference concentration for lower interval samples 
ND 	= 	Not detected 
NL 	- 	Not listed 
NA 	= 	Not applicable 
mg/kg 	= 	Milligrams per kilogram 
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Volatile 0 

2- Bulanone 

Carbon disulfide 

63759003 

637SB001 
6375E1003 

Sentholatile Organic Compounds (41/kg) 

ND 4700000 NA.. 81 7900 NA 

1 780000 NA ND 32000 NA 
ND 4 

1507.20 88.0 NA NA NA NA 
15.59 NA 

874.60 NA 
67.45 NA 

866.88 NA 
590.90 NA 

880 NA NT 
NT 
ND 
NT 
140 
NT 

5000 NA 
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Table 10.7.4 
Zone G 

AOC 637 
Analytes Detected in Surface and Subsurface Soil 

Parameters Location 
Surface 
Conc. 

Residential 
RBC• 	Surface 

(THQ=0.1) 	Background 
Subsurface 

Conc. 

Soil to 
Groundwater 

SSL• 
(DAF =20) 

Subsurface 
Background 

BEQsl  

Benao(a)antbracene 

Benzo(b)fluoranthene  6370001 	 1400 
63758002 	 140 
63758003 	 680 
63758005 	 54 
63758006 	 ND 
637513007 	 110 

637SB001 
637SB002 
637SB003 
63758005 
637SB006 
637SB007 

63758001 	 1000 
637513003 	 760 
63758005 	 56 
637513006 	 560 
6370007 	 390 
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637513001 	 1200 
63758002 	 190 
6.375B003 	 BOO 
63730005 	 51 
637513006 	 680 
637511007  	450 
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Table 10.7.4 
Zone G 

AOC 637 
Analytes Detected In Surface and Subsurface Soli 

Parameters Location 
Surface 

Conc. 

Residential 
RBC* 

(111Q=0.1) 
Surface 

Background 
Subsurface 

Conc. 

Soil to 
Groundwater 

SSL• 
(DAP =20) 

Subsurface 
Background 

Benzo(k)fluoranthene 637SB002 140 8800 N 
637511003 580 
637SB005 40 
637SB006 720 120 
637511007 355 

Benzo(a)pyrenc 637SB001 890 88 NA NT 8000 NA 
63750003 680 ND 
637511005 56 NT 
637SB006 600 140 
637SB007 360 NT 

320 88 NA NT 2000 NA 
170 47 
160 NT 

560 NA 1-40do. 
440 ND 
330 110 
168.5 NT 

Dibenz(a,h)andiracene 

bi66n0(1,243-C.COPY 

637SB001 
63755006 

637sBool 

637SB007 

63750003 
637SB006 
637S8007 
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NA NT 
ND 
ND 
NT 

570000 470000 NA 631S8001 	 190 
637SB003 	 200 
637SB006 	 130 
637SB007 	 100 

Acenaphthene 

84 
100 

bi.4(2-EthYlbeiLYI)pbdiliale 	 637SB002 
637SB005 

•HA . 

NA 12000000 NA NT 
ND 
46 
NT 

NA NA NT 
ND 
ND 

50000 31000 637SB001 	 100 
637SB003 	 85 
637SB006 	 66 

Dibenzofuran 

637SB001 	 680 
63758003 	 440 
6375105 	 50 
637513006 	 400 
637S13007 	 207.5 

Bertco(g,h.i)petylene 

637SB001 	 380 
637SB003 	 410 
637SB006 	 260 
637SW007 	 240 

2300000 Anthracene 

Acenaphthylene 	 637SB006 	 45 	 230000 

N 
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Table 10.7.4 
Zone G 

AOC 637 
Analytes Detected in Surface and Subsurface Soil 

Soil to 
Residential 	 Groundwater 

	

Surface 	 RBC* 	Surface 	Subsurface 	 SSL• 	 Subsurface 
Parameters 	 Location 	Conc. 	(THQ =0.1) 	Background 	Cont. 	 (DAF=20) 	 Background 
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2-Methyl namhale ne 

spItthalene 

Phenandirene 

NA 

NA 

310000 

310000; 

230000 

NA 

NA 

NT 
ND 
ND 

NT 
NT 
ND 
NT 
120 
NT 

126000 

1380000 
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Table 10.7.4 
Zone G 

AOC 637 
Analytes Detected In Surface and Subsurface Son 

Soil to 
Residential 	 Groundwater 

	

Surface 	 BBC, 	Surface 	Subsurface 	 SSL• 	 Subsurface 
Parameters 	 Location 	Conc. 	(THQ=0.1) 	Background 	Conc. 	 (DAF=20) 	 Background 

Fluoranthene 637SB001 	 1700 	 310000 	 NA 	 NT 	 4300000 	 NA 
637SB002 	 210 	 NT 
637SB003 	 1400 	 88 
637SB004 	 59 	 NT 
637SB005 	 170 	 NT 
637SB006 	 1400 	 220 
63738007 	 765 	 NT 

Fluorene 637SB001 	 200 
637S8003 	 150  
637S6006 	 160 
6370007 	 95 

637SB001 	 120 
637SB003 	 60 
637513006 	 55 

637SB001 	 160 
637SB006 	 77 

637SB001 	 2400 
637SB002 	 160 
637513033 	 1500 
637SB005 	 82 
637S8006 	 1300 
637SB007 	 780 
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Table 10.7.4 
Zone G 

AOC 637 
Analytea Detected In Surface and Subsurface Soil 

Parameters Location 
Surface 
Conc. 

Residential 
RBC* 

(THQ =0.1) 
Surface 

Background 
Subsurface 

Cooc. 

Soil to 
Groundwater 

SSL' 
(DAF=20) 

Subsurface 
Background 

retie 637S/3001 2600 230000 NA 4200000 NA 
637SB002 310 NT 
637SB003 1600 120 
637S13004 80 NT 
6373131305 165 NT 
637SB006 1400 180 
637SB007 895 

Pesticides ;and PCBs OilFkie 

alphii-Chicordanc 637SB001 2.6 1800 NA:  10000 .  NA 
637SB003 39 
637SB006 2.6 

gamma-Chlordane 637SB001 8 1800 NA NT 10000 NA 
637SB002 2.9 NT 
637SB003 73 4.7 
637SB004 4.7 NT 
637513005 2.2 NT 
637SB006 2.2 ND 

4,4'-DDD 637SB004 12 2700 .16000 NA. 

4,4'-DDE 637SB001 14 1900.0 NA NT 54000 NA 
637SB002 4.1 NT 
637SB004 20 NT 
637SB006 8.5 ND 

4;4-DDT .  63758004 36 1900 NA NT 32000 NA 
0751)006 29 ND 
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NA 

1000 	 NA 

11104` 	 HA 

1000 	 NA 

IMMO 

23000 

NA 	 ND 

ND 
NT 
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Table 10.7.4 
Zone G 

AOC 637 
Analytes Detected in Surface and Subsurface Soil 

Parameters Location 
Surface 
Conc. 

Residential 
RBC• 

(THQ=0.1) 

Endrin 637SB003 15 2300 

Endrin aldehyde 637S8006 5.5 2300 

Endrin ketone 637SB006 11 2300 

Endosuffau 11 637SB007 3.3 47000 

Heptachlor 637SB003 13 140 
637S8005 3.9 

Heptachlor epoxide 637SI3003 2.8 70 

Aroelor-1260 637513002 120 320 

Dioxins (Wk.") 

Dioxin (2.3,7.8-TODD MO' 637SB005 0.3401 1000 
0788001 0.5112 

Exploalvea/Propellanta (ng/kg) 

Hydra,* 637,08001 171 210 
5370002 120 
63788001 213 
637SHODI 120 
637SB005 05.5 

Soil to 
Groundwater 

Surface 
	

Subsurface 
	

SSL* 
	

Subsurface 
Background 
	

Conc. 	 (DAF =20) 
	

Background 

NA 
	

NT 
	

1000 
	

NA 

1900 
	

NA 

NA. NT 
NT 
323 
NT 
NT 

o.0 $.  NA 
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Table 10.7.4 
Zone G 

AOC 637 
Analytes Detected In Surface and Subsurface Soil 

Soil to 
Residential 	 Groundwater 

	

Surface 	 BBC' 	Surface 	Subsurface 	 SSL* 	 Subsurface 
Parameters 	 Location 	Conc. 	(THQ=0.1) 	Background 	Conc. 	 (DAF =20) 	 Background 

Inorganics (mg/kg) 	• 

4470 7800.0 18700 NT 1000000 23600 
7160 NT 
5420 5860 
4010 NT 
5035 NT 
5390 7960 

14700 NT 

ND 
0.47 

	

7.3 	 0.43 	 17.2' 	 NT 
	

29 
	

15.5' 

	

6.9 	 NT 

	

6.8 	 5.9 

	

4.2 	 NT 

	

8.25 	 NT 

	

6.0 	 7.5 

	

19.0 	 NT 

	

37.1 	 550:0 	 1 	 1800 	 64.5 
23 

	

36.8 	 21-6 

	

14.6 	 NT 

	

11.6 	 NT 

	

40.3 	 23 

	

30.6 	 NT 

Aluminum (Al) 

Anthruiny (Sb) 

Arsenic (As) 

Rinturi (Ba) 

63755001 
63755002 
637S8003 
63735004 
63755005 
637S8006 
63755007 

63735003 
63735006 

63735001 
63735002 
637SB003 
637313004 
6373/3005 
63755006 
63755007 

• 
.63735001 
63788002 
meow  
6378E004 
63780003 
637813006 
637S/3001 
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Table 10.7.4 
Zone G 

AOC 637 
Analytes Detected in Surface and Subsurface Soli 

Soil to 
Residential 	 Groundwater 

	

Surface 	 RBC• 	Surface 	Subsurface 	 SSL' 	 Subsurface 
Parameters 	 Location 	Conc. 	(11IQ =0.1) 	Background 	Conc. 	 (DAF =20) 	 Background  

Beryllium (Be) 637313001 	 0.38 	 0.15 	 1.20 	 NT 	 63 	 1.63 
637SB002 	 0.45 	 NT 
637SB003 	 0.45 	 0.42 
6370034 	 0.27 	 NT 
637SB005 	 0.525 	 NT 
637S5006 	 0.38 	 0.56 
637SB007 	 0.785 	 NT 

Cadmium (Cd) 637311001 	 0.5 
637313002 	 0.59 
63738003 	 0.38 
637318304 	 0.09 
63751035 	 0.59 
63738006 	 0.44 
63738007 	 0.38 

92200 NL NL NT NL NL 
46300 NT 
38300 42500 
9270 NT 

73050 NT 
103000 25900 
44050 NT 

Calcium (Ca) 637SB001 
637SB002 
637SB003 
637SB004 
637SB005 
637SB006 
637S8007 
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Table 10.7.4 
Zone G 

AOC 637 
Analytes Detected in Surface and Subsurface Soil 

Residential 

	

Surface 	 RBC• 	Surface 

	

Conc. 	(711Q =0.1) 	Background 
Subsurface 

Cooc. 

Sail to 
Groundwater 

SSL• 
(DAF=20) 

Subsurface 
Background 

20.1 39 VI 42.8 NT 1000010 43.e 
22.7 7803 III NT 
19A 21.4 
8.5 NT 

25.5 
14.1 
30.4 

2.6 470.0 6.60 NT 2000 8.14 
2.0 NT 
3.1 1.6 
0.92 NT 
1.7 NT 
2.8 2.2 
4.0 NT 

637513031 
63730002 
637S0033 
6375E0104 
63751E1005 
637513006 
6375B007 

63750001 
637S8002 
637S8003 
637SB004 
637S0005 
637SB006 
637SB007 

Parameters 	 Location 

160 40 0.22 0.38 NT 0.27 637SB001 
637513003 	 ND 0.15 

637513051 	 38.9 
63780002 	 63.9 
637513003 	 107 
63758004 	ti.i 
63750035 	 11.25 
637611006 	 34.1 
63780007 	 33.05 

Chromium (Cr) 

Cobalt (Co) 

Copper (Cu) 

Cyanide (CN) 

Zone G RCRA Facility Investigation Report 
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Parameters 

Iron (Fe) 

Lead(Pb) 

magnesklin 

Zone G RCRA Facility Investigation Report 
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Location 

Table 10.7.4 
Zone G 

AOC 637 
Analytes Detected In Surface and Subsurface Soil 

Residential 

	

Surface 	 RBC* 	Surface 

	

Conc. 	(THQ =0.1) 	Background 
Subsurface 

Conc. 

Soil to 
Groundwater 

SSL' 
(DAF =20) 

Subsurface 
Background 

637SB001 5840 2300 NL.  

637513002 7770 
637SB003 8240 8290 
637SB004 4030 
6375E1005 7365 
6.375E1006 5520 
6375E4007 16600 

637SB001 98.0 400.0 181 NT 400 66.3 
6375B002 57.9 NT 
637SB003 93.8 340 
637SB004 16.8 NT 
637SB005 14.05 NT 
637513006 51.8 16.9 
637SB007 40.25 NT 

63788001 1500 NL iNL 
63758002 1810 
6375B003 1430 1550 
6375E1004 580 NT 
63752005 2405 NT 
637513006 1680 
637513007 2990 NT 
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Table 10.7.4 
Zone G 

AOC 637 
Analytes Detected in Surface and Subsurface Soil 

Soil to 
Residential 	 Groundwater 

	

Surface 	 RBC* 	Surface 	Subsurface 	 SSL* 	 Subsurface 
Parameters 	 Location 	Conc. 	(THQ=0.1) 	Background 	Conc. 	 (DAF= 20) 	 Background 

Manganese (Mn) 637SB001 	 91.6 	 180.0 	 325 	 NT 	 1100 	 291 
637SB002 	 85.1 	 NT 
637SB003 	 123 	 99.4 
637SB004 	 33.2 	 NT 
637SB005 	 75.3 	 NT 
6378B006 	 115 	 100 
637SB007 	 186 	 NT 

Mercury (Hg) 637S8001 	 0.17 
637SB002 	 0.62 
637503 	 0.20 
63758006 	 0.29 
63788007 	 0.14 

2.1 	 Bit 

Nickel (Ni) 

Potassium (X) 

637SB001 	 10.4 
637SB002 	 13.8 
637SB003 	 12.6 
637SB004 	 4.1 
637513005 	 12.3 
637SB006 	 22.1 
637SB007 	 11.05 

637SB001 	 498 
637$B002  	689 
63788003 	 571 
637813004 	 239 
637$8005 	 694 
63788606 	 702 
63758007 	 1419 

160.0 	 20.6 	 NT 	 130 	 18.3 
NT 
22.6 

NT 
NT 

6.3 
NT 

 

487 
NT 
NT 
881 
NT 
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Table 10.7.4 
Zone G 

AOC 637 
Analytes Detected in Surface and Subsurface Soil 

Soil to 
Residential Groundwater 

Surface RBC* Surface Subsurface SSL• Subsurface 
Conc. (THQ =0.1) Background Conc. (DAF=20) Background 

0.46 39.0 1.22 NT 5 1.26 
0.67 NT 
0.77 0.75 
1.1 NT 

Parameters 	 Location 

Selenium (Se) 
	

637SB001 
637SB002 
637SB003 
637SB005 

Zone G RCRA Facility Investigation Report 
NAVBASE Charleston 

Section 10 - Site-Specific Evaluations 
Revision: 0 

Sodium (Na) 637SB001 
637511002 
637SB0133 
637SB004 
637511005 
637SB006 
6370007 

637SB002 	 0.82 
637SB003 	 ND 
637SB006 	 ND 
637SB007 	 1.06 

070003 	 10.6 	4 
63758006 	 4.0 
63758007 	 1.65 

0.63 
	

0.85 
	

NT 
	

0.95 
	

0.95 
0.64 
0.65 

NT 

637SB001 	 12.9 
	

55.0 
	

60.9 
	

NT 
	

6000 
	

72.5 
63758002 	 19.9 

	
NT 

63758003 	 20.0 
	

17.8 
637S8004 	 8.9 

	
NT 

637SB005 	 21.05 
	

NT 
637513006 	 14.7 

	
18.5 

637SB007 	 37.05 
	

NT 
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Thallium (T1) 

Vanadium (V) 
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Table 10.7.4 
Zone G 

AOC 637 
Analytes Detected in Surface and Subsurface Sot( 

Soil to 
Residential 
	

Groundwater 

	

Surface 
	

RBC• 
	

Surface 
	

Subsurface 
	

SSL* 
	

Subsurface 
Parameters 
	

Location 
	

Conc. 	('f'llt2=4).1) 
	

Background 
	

Cone. 	 (DAF=20) 
	

Background 

Zinc (Zn) 637sHool 
637SB002 
637511003 
637511004.  
637312005 
637SB006 
637S13007 

173 	 2300.0 
217 
234 

39.7 
52.25 
84.3 

102.1 

SID 

215 
NT 

97:6 

 

12000 145  

      

Notes: 
a 	= 	Background value for non-clay samples 

• Residential RBCs (THQ=0.1) were used as a reference concentration for upper interval samples. Generic soil-to-groundwater SSLs (DAF=20) from the Soil Screening Guidance: 
Technical Background Document {USEPA, 1996b) were used as a reference concentration for lower interval samples 

• Calculated from methods described in USEPA Interim Supplemental Guidance to RAGS: Human Health Risk Assessment. Bulletin 2 (USEPA, 1995c) 
• Not detected 

NT 	= 	Not taken 
NL 	= 	Not listed 
NA 	= 	Not applicable 
ROB 	= 	Nanograms per kilogram 
mg/kg 	= 	Milligrams per kilogram 
/4/1/kg 	= 	Micrograms per kilogram 
Bolded concentrations exceed both the reference concentration (RBC or SSL) and the zone background 
All background values for Zone G are based on twice the means of the grid sample concentrations 
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Volatile Organic Compounds in Soil 

Two VOCs were detected in AOC 637 soil samples. Carbon disulfide was detected in both, 2 

surface and subsurface soils, while 2-butanone was only detected in subsurface soil. All surface 3 

and subsurface soil VOC detections at AOC 637 were far below their respective RBC and/or SSL. 4 

Semivolatile Organic Compounds in Soil 	 5 

Nineteen SVOCs were detected in surface soil samples at AOC 637. Benzo(a)anthracene, 6 

benzo(b)fluoranthene, benzo(a)pyrene, and dibenz(a,h)anthracene exceeded their respective RBC 7 

in surface soil samples at this AOC. Figure 10.7-4 presents total BEQ concentrations detected in 8 

surface soil at AOC 637. 	 9 

Twelve SVOCs were detected in subsurface soil samples at AOC 637. No SVOCs in subsurface 10 

soil exceeded their respective SSL. 	 11 

Pesticides and PCBs in Soil 	 12 

Eleven pesticides were detected in AOC 637 surface soil samples, while one pesticide was detected 13 

in subsurface soils. No surface or subsurface pesticide concentration exceeded a respective RBC 14 

or SSL at this AOC. Aroclor-1260 was detected in one surface soil sample at a concentration 15 

below the RBC. 	 16 

Other Organic Compounds in Soil 	 17 

Dioxin (2,3,7,8-TCDD TEQ) was detected in two surface soil duplicate samples below the RBC 18 

for this parameter. Hydrazine was detected in both surface and subsurface soils at concentrations 19 

above the RBC and SSL, respectively, for this parameter. Both surface and subsurface 20 

exceedances occurred at boring 637SB003. Figure 10.7-5 presents concentrations of hydrazine 21 

detected in surface soil at AOC 637, Figure 10.7-6 depicts the hydrazine distribution in subsurface 22 

Soil . 	 23 
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Volatile Organic Compounds in Soil I 

Two VOCs were detected in AOC 637 soil samples. Carbon disulfide was detected in both, 2 

surface and subsurface soils, while 2-butanone was only detected in subsurface soil. All surface 3 

and subsurface soil VOC detections at AOC 637 were far below their respective RBC and/or SSL. 4 

Semivolatile Organic Compounds in Soil 5 

Nineteen SVOCs were detected in surface sod samples at AOC 637. Bem(a)anthracene, 6 

benzo(b)fluoranthene, benzo(a)pyrene, and dibenz(a,h)mthracene exceeded their respective RBC 7 

in d a c e  soil samples at this AOC. Figure 10.74 presents total BEQ concentrations detected in 8 

surface soil at AOC 637. 9 

Twelve SVOCs were detected in subsurface soil samples at AOC 637. No SVOCs in subsurface lo 

soil exceeded their respective SSL. I I 

Pesticides and PCBs in Soid 12 

Eleven pesticides were detected in AOC 637 surface soil samples, while one pesticide was detected 13 

in subsurface soils. No surface or subsurface pesticide concentration exceeded a respective RBC 14 

or SSL at this AOC. Aroclor-1260 was detected in one surface soil sample at a concentration 15 

below the RBC. 16 

Other Organic Compounds in Soil 17 

Dioxin (2,3,7,8-TCDD TEQ) was detected in two surface soil duplicate samples below the RBC 18 

for this parameter. Hydrazine was detected in both surface and subsurface soils at concentrations 19 

above the RBC and SSL, respectively, for this parameter. Both surface and subsurface 20 

exceedances occurred at boring 637SB003. Figure 10.7-5 presents concentrations of hydrazine 21 

detected in surface soil at AOC 637, Figure 10.74 depicts the hydrazine distribution in subsurface 22 

sod. 23 
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• — SOIL BORING 

— ZONE BOUNDARY 
— < 0.088 pg/kg 

EZ1 — > 0.088 psg/kg 
"Th — APPROXIMATE EXTENT 

NOTES: 
— 0.088 µg/kg 	SSL FOR HYDRAZINE IN 

SUBSURFACE SOIL (USEPA, 1996b) 

— RESULTS IN µg/kg 
— THIS DEPICTION ASSUMES HOMOGENEOUS 

SOIL CONDITIONS 
— NA = NOT ANALYZED FOR HYDRAZINE 
— NT = INTERVAL NOT TAKEN 
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Zone G RCRA Facility Investigation Report 
NAVBASE Charleston 

Section 10 — Site-Specific Evaluations 
Revision: 0 

Inorganic Elements in Soil 	 1 

Twenty-three metals, plus cyanide, were detected in surface soil samples collected at AOC 637. 2 

Arsenic and thallium were detected at concentrations that exceeded their respective RBCs and 3 

Zone G surface soil background concentrations. Figure 10.7-7 shows arsenic detected in surface 4 

soil at AOC 637. Figure 10.7-8 shows thallium detected in surface soil at this AOC. Twenty-four 5 

metals were detected in AOC 637 subsurface soils. No subsurface metal concentrations exceeded 6 

their respective SSL. Iron was detected in all seven surface soil samples at concentrations which 7 

exceed its RBC. No background concentration was determined for iron because it is considered 8 

an essential nutrient 	 9 

10.7.4 Sediment Sampling and Analysis 	 10 

A sediment sample was collected at AOC 637 to determine the impact of contaminant transport 11 

via the surface water drainage pathway from the site. This sample was not proposed in the 12 

approved final RFI work plan, and was proposed as a follow-on sample for the site 13 

(Figure 10.7-1). The sediment sample was analyzed for metals, pesticides/PCBs, OP pesticides, 14 

SVOCs, and VOCs at DQO Level TEL Table 10.7.5 summarizes the AOC 637 sediment sample 15 

and analyzes. 	 16 

Table 10.7.5 
Zone G 

AOC 637 
Sediment Sample and Analyses 

Sample 	 Date 
identifier 	Collected 	Anal 	 Remarks 

637M0001 	 637M000101 	3/19/97 	 See note  

Note: 	SW-046 (metals, pesticides/PCBs, OP-Pesticides, SVOCs, VOCs) at DQO Level III 

10.7.32 

Zone G RCRA Facility Investigation Report 
NA VBASE Charleston 

Section 10 - Site-Specific Evaluations 
Revision: 0 

Inorganic Elerneats in Soil 

Twenty-three metals, plus cyanide, were detected in surface soil samples colIected at AOC 637. 

Arsenic and thallium were detected at concentrations that exceeded their respective RBCs and 

Zone G surface soil background concentrations. Figure 10.7-7 shows arsenic detected in surface 

soil at AOC 637. Figure 10.7-8 shows thallium detected in surface soil at this AOC. Twenty-four 

metals were detected in AOC 637 subsurface soils. No subsurface metal concentrations exceeded 

their respective SSL. Iron was detected in all seven surface soil samples at concentrations which 

exceed its RBC. No background concentration was determined for iron because it is considered 

an essential nutrient 

10.7.4 Sediment Sampling and Analysis 

A sediment sample was collected at AOC 637 to determine the impact of contaminant transport 

via the surface water drainage pathway from the site. This sample was not proposed in the 

approved final RFI work plan, and was proposed as a fo l lowa sample for the site 

(Figure 10.7-1). The sediment sample was analyzed for metals, pesticideslPCBs, OP pesticides, 

SVOCs, and VOCs at DQO Level III. Table 10.7.5 summarizes the AOC 637 sediment sample 

and analyzes. 

Table 10.7.5 
ZomG 
AOC 637 

Scdimcnt sample and Anulyses 

Note: SW-B46 (metals, pcsfi~idtslPCBs, OP-Pesticides. SVOCs, VOC5) at DQO Level Ill 
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Zone G RCRA Facility Investigation Report 
NAVBASE Charleston 

Section 10 — Site-Specific Evaluations 
Revision: 0 

10.7.4.1 	Nature of Contamination in Sediment 	 1 

Organic compound analytical results for sediment are summarized in Table 10.7.6. Inorganic 2 

analytical results for sediment are summarized in Table 10.7.7. Table 10.7.8 summarizes all 3 

analytes detected in sediment at AOC 637. Appendix D contains a complete analytical data report 4 

for all Zone G samples. 	 5 

Volatile Organic Compounds in Sediment 	 6 

Three VOCs, 2-butanone, chlorobenzene, and trichloroethene, were detected in sediment at 7 

AOC 637. No SSVs are listed for these VOCs. 	 8 

Semivolatile Organic Compounds in Sediment 	 9 

Thirteen SVOCs were detected in sediment at AOC 637. Bis(2-ethylhexyl)phthalate exceeded its 10 

respective SSV in sediment at this AOC. Figure 10.7-9 presents bis(2-ethylhexyl)phthalate in ii 

sediment. 	 12 

Pesticides and PCBs in Sediment 	 13 

Three pesticides, gamma-chlordane, dieldrin, and endrin aldehyde were detected in AOC 637 14 

sediment. Gamma-chlordane and Dieldrin both exceeded their respective SSV. Figure 10.7-10 15 

presents the concentrations of gamma-chlordane in sediment at AOC 637. Figure 10.7-11 presents 16 

the distribution of dieldrin in sediment. 	 17 

Two PCBs, Aroclor-1016 and Aroclor-1260 were detected at concentrations above their respective 18 

SSVs. Figure 10.7-12 shows Aroclor-1016 in sediment at AOC 637. Figure 10.7-13 shows 19 

Aroclor-1260 in sediment. 	 20 

10.7.35 
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NAVBASE Charleston 

Sedon 10 - Sire-Specific E ~ b n s  
Revision: 0 

10.7.4.1 Nature of Contamination in W e n t  

Organic compound analytical results for sediment are summarized in Table 10.7.6. Inorganic 

analytical results for sediment are summarized in Table 10.7.7. Table 10.7.8 summarizes all 

analytes detected in sediment at AOC 637. Appendix D contains a complete analfical data report 

for all Zone G samples. 

Volatile Organic Compounds in Sediment 

Three VOCs, 2-butanone, chlorobenzene , and trichloroethene, were detected in sediment at 

AOC 637. No SSVs are listed for these VOCs. 

Semivolatile Organic Compounds in Sediment 

Thirteen SVOCs were detected in sediment at AOC 637. Bis(2ethylfiexyl)phthalate exceeded its 

respective SSV in sediment at this AOC. Figure 10.7-9 presents bis(2ethylhexyl)phthalate in 

sediment. 

Pesticides and PCBs in Sediment 

Three pesticides, gamma-chlordane, dieldrin, and endrin aldehyde were detected in AOC 637 

sediment. Gamma-chlordane and Dieldrin both exceeded their respective SSV. Figure 10.7-10 

presents the concentrations of gamma-chlordane in sediment at AOC 637. Figure 10.7-1 1 presents 

the distribution of dieldrin in sediment. 

Two PCBs, Aroclor-1016 and Aroclor-1260 were detected at concentrations above their respective 

SSVs. Figure 10.7-12 shows Aroclor-1016 in sediment at AOC 637. Figure 10.7-13 shows 

Aroclor- 1260 in sediment. 
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Table 10.7.6 
Zone G 

AOC 637 
Organic Analytical Results for Sediment 

Frequency 
	

Range of 
	

Mean of 
	

Number of 
of 
	

%tedious 
	

Detections 
	

SSVs 
	

Samples 
Parameters 
	

Detection 
	

(1•4011) 
	

0184.10 
	

Glifikt) 
	

Exceeding SSVs 

Volatile 0 . Compounds (1 Sample) 1/48/14 

2-Butanone NM) 1/1 

Chlorobenzene 1/1 

Trichioroethene 1/1 

Semivolatlie Organic Compounds (1 Sample) (lig/kg) 

7-00  

6.00 

4.00 

7:00 

6.00 

4.00 

NL 

NL 

NA 

NA 

NA 

10.7.36 
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Dieldrin 

Endrin *Idahyb 
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Notes: 
1 	= Calculated from methods described m USEPA Interim Supplenuoual Guidance to RAGS• Human Health Risk Assessment, Bulletin 2 

(USEPA, 1995b) 
µg/kg 	= Micrograms per kilogram. 
NL 	= Not listed 
NA 	= Not available 
SSV 	= Sediment Screening Value 
SSVs from Supplemental Guidance to RAGs: Region IV Bulletins, Ecological Risk Assessment, Bulletin 2 (USEPA, 1995a) 

10.7.37 

Zone G RCRA Faility lnvestigalion Report 
NA WASE ~ l e s t o n  

Section 10 - Site-Specific E V ~ O K S  
Revision: 0 

Now:  
1 = from mcmods described m USEPA h r h n  SqphmW e c  to RAGS H w ~ n  H& Risk Assessment, Metin 2 

(USEPA. 1995b) 
pgkg = Micrognms per kilogram. 
m = Notlisred 
NA = Not available 
SSV = sediment S c r # n i s g V ~  
SSVs from Sllpplelllcntol Guidance to RAGS: Rcgim IVBrrlldm, Ecological Risk Asscssmn~, Bulletin 2 (USEPA, 1%a) 



Parameters 

Frequency 
of 

Detection 

Range of 
Detections 
(MAO 

Mean of 
Detections 
(mg/kg) 

SSVs 
Ung1141 

Number of 
Samples 

Exceeding SSVs 

Inorganics (1 Samples) 

Aluminum (A1}.. 

Antimony (Sb) 

Arsen*IMY: 

Barium (Ba) 

Cadmium (Cd) 

CaiciuM (CO' 

Chromium (Cr) 

Cobalt (Co) 

Copper (Cu) 

n 172 111 

NL 

18.7 
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Table 10.7.7 
Zone G 

AOC 637 
Inorganics Analytical Results for Sediment 

Iran (Fe) 1/1 7040 7040 NL NA 

Lead (Pb) 1/1 73.5 73.5 30.2 1 

Magnesium (Mg) ill 1270 1270 NL NA 

Manganese (Mn) 1/1 50.6 50.6 NL NA 

Mercury (Hg) 1/1 0.17 0.17 0./3 

Nickel (Ni) 1/1 46.4 46.4 15.9 1 

Potassium (K) 1/1 443 443 NL NA 

Selenium (Se) 1/1 0.55 0.55 NL NA 

Sodium (Na) 1/1 1110 1110 NL NA 

Thallium au 1/1 0.69 0.69 NL NA 

Tin (Sn) 1/1 9.70 9.70 NL NA 

Vanadium (V) 111 21.3 21.3 NL NA 

Zinc (Zn)  1/1 202 202 124 

10.7.38 

Zonc G RCRA FmLICIliry lnvestignnnnon Rppon 
NAVBASE Charleston 

Section 10 - Site-Specijic Evaluatiom 

Tabk 10.7.7 
ZUxG 
AOC 637 

I w ~ ~ R ~ f o r ~  

kesmeV R a w  of M a  of Number of 
of I k tecam Dctoetlorrr SSVs Wplcs 

meetion bglkld ExceediogSSVs 

X1- IN) 1f 1 3950 3950 En, NA 

Antimony (Sb) 111 3.60 3.60 12 0 

Chromium (Cr) 111 32.2 32.2 52.3 0 

Cobalt {Col 111 3.60 3.60 Nt MA 

Copper (Cu) 111 22 1 221 18.7 I 

Iron Po) I I1 7WO 7040 NL NA 

Magnesium i l d g )  ill  12H1 1270 NL NA 

Nickel (Ni) 111 46.4 46.4 15.9 1 

Sdcniurn (Se) 

Sodium (Na) 

Thallium (77) 111 0.69 0.69 NL N A 

Tin (Saf 
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Notes: 
mg/kg = Milligrams per kilogram 
NL 	= Not listed 
NA 	= Not available 
SSV 	= Sediment Screening Value 
SVs from Supplemental Guidance to RAGs: Region IV Bulletins, Ecological Risk Assessment, Bulletin 2 (USEPA, 1995a) 

10.7.39 

Zone G RCRQ Fm'lity lnvestigarion Report 
NAVBASE Charlcsfon 

Secrion 10 - Site-Spccijlc E v a ~ ' 0 n s  
Revision: 0 

Notca: 
mg/kg = Milligrams per kilogram 
NL = Not listed 
NA = Not avaiiabk 
SSV - Sediment Scrreningvnluc 
SVs from ~ I e m e n t a l  Gui&ncc to RAG: R e g h  IV Bullainr. Ecdogical Risk AsscssmcnfU, BdLda 2 @SPA,  199Sa) 
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Table 10.7.8 
Zone G 

AOC 637 
Analytes Detected in Sediment Samples 

Parameters Location Concentration SSVs 

Volatile Organic Compounds (/111/11) 

2-Butanone 

Chlorobenzene 

Trichlomethene 

637M0001 

637M0001 

637M0001 

NL 

senkivasuie organic compounds kft) 

13EQs' 637M0001 NL 

Benzo(a)anthracene 637M0001 120 330 

Benza(b)fluoranthene -037M004 

Benzo(k)fluorarithene 637M0001 180 NL 

Benzer(a)pyrene 637M0001 11.0 330 

Chrysene 637M0001 200 330 

lndeno(1,2,.3.cd)pyrene 637M0001 71 NL 

Benzo(g,h.i)perylene 637M0001 62 NL 

1.4-Dichlorobenzene 

bis(2-Ethylhexyl)phthalate 

637M0001 

637M0001 

210 

190 

NI., 

182 

Fluonuitherse 637M0001 240 330 

N-Nitrosodiphenylamine 637M0001 75 NL 

Phenanthrene 637M0001 94 330 

Pyrene 637M0001 270 330 

Pesticides and PCBs Cur/kg) 

gamma-Chlordane 637M0001 15 1.7 

Dieldrin 637M0001 5.6 3.3 

Endrin aldehyde 637M0001 9.4 NL 

Aroclor-1016 637M0001 210 33 

Aroclor-1260 637M0001 180 33 

Inorganics (mg/kg) 

Aluminum (Al) 637M0001 3950 NL 

10.7.40 

Zonr G RCUA Facility Investigation Repon 
NAVBASE Chnrltston 

Sem'on 10 - Sire-S'cijic E w z i u d m  
Revision: 0 

N-N imsodiphcnylamk 

Pesticides and PCBs (uglkgl 

Endrin aldehyde 637M0001 9.4 NL 
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Table 10.7.8 
Zone G 

AOC 637 
Analytes Detected in Sediment Samples 

Location Concentration SSVs 

Antimony :(Sb) 

Arsenic (As) 

Barium (I3a) 

Beryllium (Be) 

Ziltbrikini(01Y. 

6M40001 

637M0001 

.- 637M0001:: 

637M0001 

.47/M0001: 

.1* 
3.2 

:172 

0.27 

A66:. 

12 

7.24 

:NL 

NL 

LO 

Calcium (Ca) 637M0001 33600 NL 

:Clitotidutir(Ct0: : 627M0001 321..  52.3 

Cobalt (Co) 637M0001 3.6 NL 

:fir (Cu): .:637M0001. 221: 18.7 

Iron (Fe) 637M0001 7040 NL 

Lead (Pb): 637M0001 30.2 

Magnesium (Mg) 637M0001 1270 NL 

Manganese (Mn) 637M0001 50.6 NL 

Mercury (Hg) 637M0001 0.17 0.13 

Nickel (Nix 637M0001 46A 15.9 

Potassium (K) 637M0001 443 NL 

Selenium (Se) 637M0001 0.55 NL 

Sodium (Na) 637M0001 1110 NL 

Thallium (T1) 637M0001 0.69 NL 

Tin (Sb) 637M0001 9.7 NL 

Vanadium (V) 637M0001 21.3 NL 

Zinc (Zn) 637M0001 202 124 

10.7.41 

Zonc G RClPA Frrcility Investigm'on Report 
NAYBASE Charleston 

Section 10 - Site-Sptcific E v a h z i m  
Revision: 0 

Tabk 10.7.8 
ZoneG 

AOC 637 
~ L k t d i ~ t S I v m *  

Ant& (As) 637M0001 3.2 7.24 

Beryllium (Be) 637M0001 0.27 NL 

Calcium (Ca) 637M0001 33600 NL 

Cobalt (Co) 637M0001 3.6 NL 

Iron (Fe) 637M0001 7040 NL 

Magnesium (Mg) 637M000 l 1270 NL 

MmP=se 637M000i 9.6 NL 

Mercury (Hg) 637M0001 0.17 0.13 

Nickel mi) 637M0001 4.4  15.9 

Potassium (K) 637M000 1 443 NL 

Sodium (Na) 637M0001 1110 NL 
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Revision: 0 

Notes: 
1 	= Calculated from methods described in USEPA Interim Suppiemental Guidance to /UM Human Health Risk Assessment, Bulletin 2 

(USEPA, 1995b) 
sg/kg 	= Micrograms per kilogram 
mg/kg 	= Milligrams per kilogram 
NA 	= Not available 
SSV 	= Sediment Screening Value 
Bolded concentrations exceed the SSV 
SSVs from Supplemental Guidance to RAGs: Region PI Bulletins, Ecological Risk Assessment, Bulletin 2 (USEPA, 19951) 

10.7.42 

Zone G RCXA Facility lnvestigarion Rqon 
NAV&QSE Charleston 

Section 10 - Site-Qecific E V ~ O N  

Notcs: 
1 = CPlculucd fmm mmods described in USEPA lnrerim SpphaUd Gukhma to RAGS: Hrnvn He& Risk Asscssmcnr, Bulletin 2 

(USEPA. 1995b) 
&kg = Micrognms pr kilogram 
mg/kg = Milligram per lrilog~am 
N A = Not available 
ssv = ~ n t s c r u n i o g  v* 
Bolded ~nceomtions exceed the SSV 
SSVs from S l c p p l d a l  G&mce to RIGS: Region N B a ,  Ecological Rkk Arsersme~U, Bull& 2 (USEPA, 19951) 
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FIGURE 10.7-11 
DIELDRIN IN SEDIMENT 
AOC #637 DUMP AREA 
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FIGURE 	10.7-13 
AROCLOR-1260 IN SEDIMENT 
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Zone G RCRA Facility Investigation Report 
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Section 10 — Site-Specific Evaluations 
Revision: 0 

Inorganic Elements in Sediment 

Twenty-three metals were detected in AOC 637 sediment. Copper, lead, mercury, nickel, and 2 

zinc were detected above their respective SSVs. Figures 10.7-14 through 10.7-18 present copper, 3 

lead, mercury, nickel, and zinc concentrations in sediment respectively, at AOC 637. 	 4 

10.7.5 Groundwater Sampling and Analysis 	 5 

The approved final RFI work plan proposed the installation and sampling of one shallow 6 

monitoring well within the AOC 637 area to: (1) assess groundwater quality, and (2) identify 7 

contaminants which may be migrating from the site in the shallow aquifer. During the field s 

investigation, three shallow monitoring wells were installed at this site, in two phases 9 

(Figure 10.7-1). These wells were installed between 12 and 13 ft bgs in the fill material. The to 

proposed shallow well was installed within the site area as specified in the approved final RFI 1 l 

work plan. The groundwater sample from this well was analyzed for metals, pesticides/PCB, 12 

SVOCs, and VOCs at DQO Level III. Later, two second phase wells were installed to delineate 13 

metal and VOC contamination identified during the first sampling round. Second phase well 14 

groundwater samples were analyzed for metals, pesticides/PCBs, SVOCs, VOCs, explosives, and 15 

propellants at DQO Level III. A duplicate sample was collected from a second phase monitoring 16 

well. This duplicate was analyzed for Appendix IX parameters and explosives/propellants. 17 

Table 10.7.9 summarizes groundwater sampling and analyses at these sites. 	 18 

Table 10.7.9 
Zone G 

AOC 637 
Groundwater Samples and Analyses 

Well Number Well Depth Sample Identifier Date Sampled Analyses Remarks 

637031 

637002 

637003 

Shallow 

Shallow 

Shallow 

63700101 

637002A1 

637003A1* 

11/15/96 

4/30/97 

4/30/97 

Note 1 

Note 2 

Note 2/3* 

Second-round sample 

Second-round samele 

Notes: 
1 	= 	SW-846 (metals, pesticides/PCBs, SVOCs, VOCs) at DQO Level III 
2 	= 	SW-846 (metals, pesticides/PCBs, SVOCs, VOCs); explosives, propellants at DQO Level III 
3 	= 	Appendix IX suite: Appendix IX (pesticides/PCBs, herbicides, SVOCs, VOCs); SW-846 (metals, dioxins, OP-pesticides); cyanide; hex- 

chrome and explosives/propellants at DQO Level IV 
* 	= 	Duplicate sample collected 

Zone G RCRA FaaOCIlily Investigation Reporr 
NAYBASE Charkston 

Seui'on 10 - Site-Specpc Evalucuons 
Revision: 0 

Inorganic Elements in Sediment I 

Twenty-three metals were detected in AOC 637 sediment. Copper, lead, mercury, nickel, and 2 

zinc were detected above their respemve SSVs. Figures 10.7-14 through 10.7-18 present copper, 3 

lead, mercury, nickel, and zinc concentrations in sediment respectively, at AOC 637. 4 

10.7.5 Groundwater Sampling and Analysis 

The approved fiaal RFI work plan proposed the installation and sampling of one shallow 

monitoring well within the AOC 637 area to: (1) assess groundwater quality, and (2) identify 

contaminants which may be migrating from the site in the shallow aquifer. During the field 

investigation, three shallow monitoring wells were installed at this site, in two phases 

(Figure 10.7-1). These wells were installed between 12 and 13 ft bgs in the fill material. The 

proposed shallow well was installed within the site area as specified in the approved final RFI 

work plan. The groundwater sample from this well was analyzed for metals, pesticidesiPCB, 

SVOCs, and VOCs at DQO Level Ill. Later, two second phase wells were installed to delineate 

metal and VOC contamination identified during the first sampling round. Second phase well 

groundwater samples were analyzed for metals, pesticides/PCBs , SVOCs , VOCs , explosives, and 

propellants at DQO Level UI. A duplicate sample was collected from a second phase monitoring 

well. This duplicate was analyzed for Appendix IX parameters and explosives/propellants. 

Table 10.7.9 summarizes groundwater sampling and analyses at these sites. 

Table 10.7.9 
ZaaeG 
AOC 637 

G r o d w a t t r  SPmpks nnd Analyses 

Notes: 
1 = SW-846 (metals, pcsticidcslPCBs. SVOCs. VOCs) at DQO Lcvcl UI 
2 = SW-846 (metals, pcsticidealPCBs. SVOCs. VOCs); explosives, pmpe1lm.s at DQO Level IIl 
3 = Appendix IX suite: Appadix M ~idedPCBs, hcrbiikks, SVOCs. VOCs): SW-846 (&, dioxim. OP-pesticides); cyuride; hex- 

chrome and expiosivcslpmpcUanrs at DQO Level IV 
* = Dupliearc sample collected 
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FIGURE 10.7-14 
COPPER IN SEDIMENT 
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• - SEDIMENT SAMPLE 
— ZONE BOUNDARY 
- < 30.2 mg/kg 

> 30.2 mg/kg 
- APPROXIMATE EXTENT 

NOTES: 
- 30.2 mg/kg 	SSV FOR LEAD IN 

SEDIMENT (USEPA, 1995a) 

- RESULTS IN mg/kg 
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FIGURE 10.7-15 
LEAD IN SEDIMENT 

AOC #637 DUMP AREA 
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FIGURE 10.7-16 
MERCURY IN SEDIMENT 
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DWG NAME: 2907M084 DWG DATE:02 10798 
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NOTES: 
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10.7.5.1 Nature of Contamination in Groundwater 	 1 

Organic analytical results for groundwater are summarized in Table 10.7.10. Inorganic analytical 2 

results for groundwater are summarized in Table 10.7.11. Table 10.7.12 summarizes all analytes 3 

detected in groundwater at AOC 637. Appendix D contains a complete analytical data report for 4 

all Zone G samples. 	 5 

6 

Volatile Organic Compounds in Groundwater 	 7 

Seven VOCs were detected in shallow groundwater samples from AOC 637. Concentrations of 8 

benzene, chlorobenzene, ethylbenzene, toluene and xylene, were detected above their respective 9 

tap water RBCs. Figures 10.7-19 through 10.7-23 present these VOC concentrations in AOC 637 10 

groundwater. 	 il 

12 

Semivolatile Organic Compounds in Groundwater 	 13 

Fifteen SVOCs were detected in shallow groundwater samples from AOC 637. Concentrations 14 

of 1,4-dichlorobenzene, 4-methylphenol, and naphthalene, exceeded their respective tap water 15 

RBC. Figures 10.7-24 through 10.7-26 present 1,4-dichlorobenzene, 4-methylphenol and 16 

naphthalene concentrations in AOC 637 shallow groundwater samples respectively. 	 17 

18 

Pesticides and PCBs in Groundwater 	 19 

Two pesticides, 4,4'-DDD and 4,4'-DDT were detected in AOC 637 groundwater samples at 20 

concentrations below their respective tap water RBCs. 	 21 

22 

Other Organic Compounds in Groundwater 	 23 

The explosive tertyl was detected at a concentration above its respective tap water RBC at 24 

AOC 637. The propellant hydrazine was also detected above its tap water RBC in AOC 637 25 

shallow groundwater samples. Figure 10.7-27 presents tetryl concentrations in shallow 26 

groundwater at AOC 637. Figure 10.7-28 presents hydrazine concentrations in shallow 27 

groundwater. 	 28 
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10.7.5.1 Nature of Contamination in Groundwater 

Organic analpcal results for groundwater are summarized in Table 10.7.10. Inorganic analytical 

results for groundwater are summarized in Table 10.7.1 1. Table 10.7.12 summarizes all analytes 

detected in groundwater at AOC 637. Appendix D contains a complete analytical data report for 

all Zone G samples. 

Volatile Organic Compounds in Groundwater 

Seven VOCs were detected in shallow groundwater samples from AOC 637. Concentrations of 

benzene, chlorobenzene, ethylbenzene, toluene and xylem, were detected above their respective 

tap water RBCs. Figures 10.7-19 through 10.7-23 present these VOC concentrations in AOC 637 

groundwater. 

Semivolatile Organic Compounds in Groundwater 

Fifteen SVOCs were detected in shallow groundwater samples from AOC 637. Concentrations 

of 1,4-dichlorobenzene, 4-methylphenol, and naphthalene, exceeded their respective tap water 

RBC. Figures 10.7-24 through 10.7-26 present 1,4dichlorobenzene, 4-methylphenol and 

naphthalene concentrations in AOC 637 shallow groundwater samples respectively. 

Pesticides and PCBs in Groundwater 

Two pesticides, 4,4'-DDD and 4,4'-DDT were detected in AOC 637 groundwater samples at 

concentrations below their respective tap water RBCs. 

Other Organic Compounds in Groundwater 

The explosive tertyl was detected at a concentration above its respective tap water RBC at 

AOC 637. The propellant hydrazine was also detected above its tap water RBC in AOC 637 

shall ow groundwater samples. Figure 10.7-27 presents tetryl concentrations in shallow 

groundwater at AOC 637. Figure 10.7-28 presents hydrazine concentrations in shallow 

groundwater. 
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Table 10.7.10 
Zone G 

AOC 637 
Organic Compound Analytical Results for Groundwater 

Parameters Interval 

Frequency 
of 

Detection 

Range 
of 

Detections 
(4/1.) 

Mean 
of 

Detections 
(WgWI) 

Tap Water 
RBC' 
(44/L) 

Number of 
Samples 

MCL/SMCL. 	Exceeding 
(41,) 	 Reference 

Volatile Organic Compounds (3 Shallow Samples plus 1 Duplicate Sample) (ug/L) 

Acetone Shallow 2/3 6.30 - 25.0 15,8 :$.10 

Benzene Shallow 2/3 3.00 - 55.0 29.0 0.36 

Chlorobenzene Shallow 3/3 200 - 38.0 lit 39 

Ethylbenzene Shallow 1/3 440 440 130 700 1 

4-Methy1-2-Pentanone (MBE) Shallow 1(3 22.0 i20...,  

Toluene Shallow 2/3 2.00 - 92.0 47.0 75 1000 1 

Xylene (Final)  Shallow 2/3  6.00 - 6300 3.150 two: 1000 

Semivolatile Organic Compounds (3 Shallow Samples plus 1 Duplicate Sample) (ug/L) 

Acenaphthane Shallow 2/3 3.00-12.5 

Anthracene Shallow 1/3 11.0 11.0 1100 NL 0 

Dibenzofuran Shallow 2/3 LOO - 13.5 7.25 15 NL 

1.4-Dichlorobenzene Shallow 2/3 2.00 2.00 0.44 75 2 

2,4-Dichlorophenol Shallow 1/3 4.00 4.00 11 NL 

2.4-Dimethyiphenol Shallow 2/3 28.0 - 48.0 38.0 73 NL 0 
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Table 10.7.10 
Zone G 

AOC 637 
Organic Compound Analytical Results for Groundwater 

Frequency 
of 

Parameters 	 Interval 	Detection 

Range 
of 

Detections 
0.41/1,/ 

Mean 
of 

Detections 
((eg/L) 

Tap Water 
IUIC* 
(pg/L) . 	. 

MCL/SMCL.  
(pg/L) 

Number of 
Samples 

Exceeding 
Reference 

Pluonnthene 	 Shallow 	 1/3 9.00 140 NL 

Fluorcne 	 Shallow 	 2/3 2.00 - 15.0 8.50 150 NL 

2-Methylnaphthalene 	 Shallow 	 2/3 3.00 - 39.0 

2-Methylpbenol (o-Crcsol) 	 Shallow 	 2/3 19.0 - 25.0 22.0 180 NL 

4-Mathy1phanol (p-Cresol) 	 Shallow 	 1/3 SO ig 

Naphthalene 	 Shallow 	 213 20.0 - 240 130 150 NL 

Phenanthrene 	 Shallow 	 2/3 I.00 0 

Phenol 	 Shallow 	 2/3 6.00 -9.50 7.75 

Py 	 Shallow 	 11/3 6.0 110 

Pesticides and PCBs (3 Samples plus I Duplicate Sample) (4/L) 

• Shallow 	 1/3. 

4,4'-DDT 	 Shallow 	 1/3 0.12 0.12 0.20 NL 0 

Etkind 	rroodboiq4anipies plus 	Duplleiste Sample) (us/L) 

Tetryl 	 Shallow 	 112 38.0 38.0 37 NL 
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Table 10.7.10 
Zone G 

AOC 637 
Organic Compound Analytical Results for Groundwater 

Range 	 Mean 	 Number of 
Frequency 	 of 	 of 	Tap Water 	 Samples 

of 	 Detections 	Detections 	REV' 	MCL/SMCC 	Exceeding 
Parameters 	 Interval 	Detection 	 64,44 	 (44.) 	04/0 	(44.) 	 Reference 

Hydrazine 	 Shallow 	 2,2 	 5.80 -;7,65 	 6.73 	 NL 	 2 

Notes: 
NL 	= Not listed 
• = Tap Water RBCs (THQ=0.1) from Risk-Based Concentration Table (USEPA, October 22, 1997), and MCLs/SMCLs from Drinking Water Regulations and Health Advisories 

(USEPA, 1996e) 
ggIL 	= Micrograms per liter 
Additional second phase wells 637002 and 637003 are included in calculations 
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NL 

84 

1.1 

NL 

50 

2 

NA 

3 

107000 

311 

0.33 

67.8 - 41.5 

6.80 - 8.70 

7.60 - 7.90 

211 - 6000 

0.35 - 0.36 

124000 -233500 

1.40 - 33.6 

1.20 - 2.25 

38060 - 212000 

209 - 416 

0.33 

13-4  

1.73 

too 

171000 NL 
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Table 10.7.11 
Zone G 

AOC 637 
Inorganic Analytical Results for Groundwater 

Range 
Frequency 	 of  

of 	 Detections 
Parameters 	Interval 	Detection 	 (141.) 

Mean 
of 

Detections 
(4/1-) 

Tap Water 
RBC* 
(4/1-) 

MCL/SMCC 
(yriL) 

Number of 
Samples 

Exceeding 
RBC 

Inorganics (3 Shallow Sam& plus 1 Duplicate Sample (pg/L) 

Aluminum (Al) 	 Shatlow 	 3/3 

Antimony (Sb) 	 Shallow 	 2/3 

Arsenic (As) 
	

Shallow 
	

2/3 

Barium (Ba) 
	

Shallow 
	

3/3 

Cadmium (Cd) 
	

Shallow 
	

213: 

Calcium (Ca) 
	

Shallow 
	

3/3 

Chrcnnium (Cr) 
	

Shallow 
	

3/3: 

Cobalt (Co) 
	

Shallow 
	

2/3 

Copper {Cu) 	Shallott 
	

I/3 

Iron (Fe) 
	

Shallow 
	

3/3 

Lad (Pb) 
	

Shallow 
	

3/3 

Magnesium (Mg) 
	

Shallow 
	

3/3 

Manganese (Mn) 
	

Shallow 
	

3/3 

Mercury (Hg) 
	

Shallow 
	

1/3 

10.7.58 
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Table 10.7.11 
Zone G 

AOC 637 
Inorganic Analytical Results for Groundwater 

Parameters Interval 

Frequency 
of 

Detection 

Range 
of 

Detections 
64/1.4 

Mean 
of 

Detections 
(p4B/L) 

Tap Water 
RBC* 
(p4B/L) 

MCL/SMCL.  
(111/1.) 

Number of 
Samples 

Exceeding 
RBC 

Nickel (Ni) Shallow 3/3 3.30: 12,45 300  

Potassium (K) Shallow 3/3 38000 - 205000 111000 NL NL NA 

Sibet (Ag) Shallow 1/3 1..70 

Sodium (Na) Shallow 3/3 644000. 3410000 1970000 NL NL NA 

Thallium (T1) Shallow 2/3 3.00 - 5.30 

Vanadium (V) Shallow 2/3 1.50 - 5.70 3.60 26 NL 

Zinc (Zit) Shallow 3/3 58.4 - 363 163  1,100 

Notes: 
= Tap Water RBCs (THQ=0.1) from Risk-Based Concentration Table (USEPA, October 22, 1997), and MCLs/SMCLs from Drinking Water Regulations and Health Advisories 

(USEPA. 1996e) 
pg/L 	= Micrograms per liter 
NL 	= Not listed 
NA 	= Not applicable 
Additional second phase welts 637002 and 637003 are included in calculations 
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Table 10.7.12 
Zone G 

AOC 637 
Ambles Detected in Shallow Groundwater 

1" Quarter 	2" Quarter 	3" Quarter 	Tap Water RBC 	MCL/SMCL. 	 Shallow 
Parameters 	 Location 	Conc. 	Conc. 	 Conc. 	 (14/1.) 	 (411,) 	 Background 
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Table 10.7.12 
Zone G 

AOC 637 
Analytes Detected In Shallow Groundwater 

1" Quarter 	2" Quarter 	3" Quarter 	Tap Water BBC. 	MCLISMCL. 	 Shallow 
Parameters 	 Location 	Conc. 	Conc. 	 COIN. 	 04/14 	 (A11/1 ) 	 Background 
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Table 10.7.12 
Zone G 

AOC 637 
Analytes Detected in Shallow Groundwater 

Quarter 	2" Quarter 	3" Quarter 	Tap Water RBC 	MCL/SMCL. 	 Shallow 
Parameters 	 Location 	Conc. 	Conc. 	 Conc. 	 (pg/L) 	 (pg/L) 	 Background 
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2 	Quarter 

Conc. 
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Conc. 	 (AWL) 	 (i48/1..) 	 Background 
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Table 10.7.1.2 
Zone G 

AOC 637 
Analytes Detected in Shallow Groundwater 
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Table 10.7.12 
Zone G 

AOC 637 
Analytes Detected In Shallow Groundwater 

	

1" Quarter 
	

2" Quarter 
Parameters 
	

Location 	Cone. 	Cone. 
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Parameters Location 
Quarter 
Cone. 

2 	Quarter 
Conc. 

31  Quarter 
Cone. 

Tap Water RBC 
(1411/1 ) 

Sodium (Na) 637001 3410000 2070000 1940000 NL 
637002 NI 644000 735000 
637003 Ni 1869500 1590000 

Thallium (TI) 637001 3 ND 11q,  4129  
637003 NI 5.5 

Vanadium (V) 637001 5.7 2.7 4.7 26 
637003 NI 1.5 2.2 

Zinc (Zn) 637001 363 185 $8 1100: 
637002 NI 68.8 84,5 
637003 NI 58.4 ND 

MCL/SMCL. 	 Shallow 
‘411/14 	 Background 
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Table 10.7.12 
Zone G 

AOC 637 
Analytes Detected In Shallow Groundwater 

Notes: 
NL 	= 	Not listed 
NA 	= 	Not applicable 
NI 	= 	Not installed 
Alga. 	= 	Micrograms per liter 

Tap Water RBCs (THQ=0.1) from Risk-Based Concentration Table (USEPA, October 22, 1997), and MCLs/SMCLs from Drinking Water Regulations and Health Advisories 
(USEPA, 1996e) 

Bolded concentrations exceed both the RBC and the zone background 
All background values for Zone (3 are based on twice the means of the grid sample concentrations. Background values for groundwater are based on two sampling rounds in two wells at each depth 
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SHALLOW MONITORING WELL 

EXISTING SHALLOW MONITORING 
WELL INSTALLED PRIOR TO RFI 

ZONE BOUNDARY 

ARROWS INDICATE FLOW DIRECTION 

CONTOUR INTERVAL = 0.2 FOOT 
< 130 µg/L 
> 130 µg/I_ 

APPROXIMATE EXTENT 

NOTES: 

, 008002 	- 130 pg/L = TAP WATER RBC FOR 
ETHYLBENZENE (USEPA, OCTOBER 22, 1997) 

- RESULTS IN µg /L 
- ND = NOT DETECTED 
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FIGURE 10.7-21 
ETHYLBENZENE IN 

SHALLOW GROUNDWATER 
AOC #637 DUMP AREA 
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INVESTIGATION REPORT 
NAVAL BASE CHARLESTON 
CHARLESTON, S.C. 
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ZONE BOUNDARY 
ARROWS INDICATE FLOW DIRECTION 

CONTOUR INTERVAL = 0.2 FOOT 
< 75 µg/I_ 
> 75 p„g/L 
APPROXIMATE EXTENT 

Q637003 v 
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— 75 pg/L = TAP WATER RBC FOR 
TOLUENE (USEPA, OCTOBER 22, 1997) 

— RESULTS IN p,g/L 
— ND = NOT DETECTED 
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FIGURE 10.7-22 
TOLUENE IN SHALLOW GROUNDWATER 

AOC #637 DUMP AREA 
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EXISTING SHALLOW MONITORING 
WELL INSTALLED PRIOR TO RFI 

ZONE BOUNDARY 

ARROWS INDICATE FLOW DIRECTION 

CONTOUR INTERVAL = 0.2 FOOT 
< 1,200 µg/L 

> 1,200 µg/L 

APPROXIMATE EXTENT (Th 

NOTES: 
C)=',002 — 1,200 Ag/L = TAP WATER RBC FOR 

XYLENE (USEPA, OCTOBER 22, 1997) 
— RESULTS IN µg/L 
— ND = NOT DETECTED 
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FIGURE 10.7-23 
XYLENE IN SHALLOW GROUNDWATER 

AOC #637 DUMP AREA 
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INVESTIGATION REPORT 
NAVAL BASE CHARLESTON 
CHARLESTON, S .0 
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SHALLOW MONITORING WELL 
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WELL INSTALLED PRIOR TO RFI 

ZONE BOUNDARY 

ARROWS INDICATE FLOW DIRECTION 

CONTOUR INTERVAL = 0.2 FOOT 
< 0.44 µg /L 

> 0.44 µg/L 

APPROXIMATE EXTENT 

C1 (11F10(- ) + 

1848 

NOTES: 
- 0.44 ()A = TAP WATER RBC FOR 

1 ,4-DICHLOROBENZENE 
(USEPA, OCTOBER 22, 1997) 

- RESULTS IN µg/L 
- ND = NQT DETECTED 
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FIGURE 10.7-24 
1,4-DICHLOROBENZENE IN 

SHALLOW GROUNDWATER 
AOC #637 DUMP AREA 

DWG DATE: 02/10198 1DWG NAME: 2907M091 
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FIGURE 10.7-25 
4-METHYLPHENOL IN 

SHALLOW GROUNDWATER 
AOC #637 DUMP AREA 
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NOTES: 
- 18 Ag/L = TAP WATER RBC FOR 

4-METHYLPHENOL (USEPA, OCTOBER 22, 1997) 
- RESULTS IN p.g/L 
- ND - NOT DETECTED 
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- ARROWS INDICATE FLOW DIRECTION 

- CONTOUR INTERVAL = 0.2 FOOT 
- < 150 ktg/L 

> 150 ktg/L 

- APPROXIMATE EXTENT 

008002 
NOTES: 

- 150 Ag/L = TAP WATER RBC FOR 
NAPHTHALENE (USEPA, OCTOBER 22, 1997) 

- RESULTS IN ,u.g/L 
- ND = NOT DETECTED 
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FIGURE 10.7-26 
NAPHTHALENE IN 

SHALLOW GROUNDWATER 
AOC #637 DUMP AREA 

DWG DATE: 02/10/7871TVG NAME: 2907,4093 
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- > 37 pg/L 

• r - APPROXIMATE EXTENT 

NOTES: 
008002 	- 37 µg /L = TAP WATER RBC FOR 

TETRYL IN GROUNDWATER 
97D 	

- RESULTS IN p..g/L
OON (USEPA, OCTOBER 22, 1997) 

- ND = NOT DETECTED 
- NT = NOT TAKEN 
- RESULTS SHOWN ARE FROM 

2ND QUARTER SAMPLES 
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Zone G RCRA Facility Investigation Report 
NAVBASE Charleston 

Section 10 — Site-Specific Evaluations 
Revision: 0 

Inorganic Elements in Groundwater 

Twenty-one metals were detected in shallow groundwater at AOC 637. Antimony, barium, 2 

chromium, lead, and thallium, exceeded their tap water RBCs and Zone G shallow background 3 

concentrations at AOC 637. Figures 10.7-29 through 10.7-33 show antimony, barium, chromium, 4 

lead, and thallium in AOC 637 shallow groundwater respectively. Iron was detected at 

concentrations exceeding its tap water RBC. Because iron is considered an essential nutrient no 6 

background was determined. 	 7 

8 

10.7.6 Surface Water Sampling and Analysis 	 9 

A surface water sample was collected at AOC 637 to determine the impact of contaminant to 

transport via the downgradient drainage pathway from the site. This sample was not called for 11 

in the approved final RFI work plan, and was proposed as a follow-on sample for the site 12 

(Figure 10.7-1). The surface water sample was analyzed for metals, pesticides/PCBs, OP 13 

pesticides, SVOCs, and VOCs at DQO Level Ill. Table 10.7.13 summarizes the AOC 637 surface 14 

water sampling and analyses. 	 is 

Table 10.7.13 
Zone G 

AOC 637 
Surface Water Sample and Analyses 

Sample 	 Date 
Location 
	

Identifier 	Collected 	Analyses 	Remarks 

637W0001 	 637W000101 	3/19/97 	 See note 

Notes: 
SW-846 (metals, pesticides/PCBs, OP-Pesticides, SVOCs, VOCs) at DQO Level ID 

10.7.6.1 	Nature of Contamination in Surface Water 

Organic compound analytical results for sediment are summarized in Table 10.7.14. Inorganic 2 

analytical results for soil are summarized in Table 10.7.15. Table 10.7.16 summarizes all analytes 3 

detected in groundwater at AOC 637. Appendix D contains a complete analytical data report for 4 

all Zone G samples. 	 5 

10.7.76 

Zone G RCRQ FmaCIliry I n v e ~ i i g ~ ~ o n  Report 
NAVBASE Charleston 

Sem'on I 0  - Site-Specvc E V ~ O I I S  
Revision: 0 

Inorganic Elements in Groundwater 

Twenty-one metals were detected in shallow groundwater at AOC 637. Antimony, barium, 

chromium, lead, and thallium, exceeded their tap water RBCs and Zone G shallow background 

concentrations at AOC 637. Figures 10.7-29 through 10.7-33 show antimony, barium, chromium, 

lead, and thallium in AOC 637 shallow groundwater respectively. Iron was detected at 

concentrations exceeding its tap water RBC. Because iron is considered an essential nutrient no 

background was determined. 

10.7.6 Surface Water Sampling and Analysis 

A surface water sample was collected at AOC 637 to determine the impact of contaminant 

transport via the downgradient drainage pathway from the site. This sample was not called for 

in the approved final RFI work plan, and was proposed as a follow-on sample for the site 

(Figure 10.7-1). The surface water sample was analyzed for metals, pesticidesfPCBs, OP 

pesticides, SVOCs, and VOCs at DQO Level m. Table 10.7.13 summarizes the AOC 637 surface 

water sampling and analyses. 

Table 10.7.U 
ZomG 

AOC 637 
M s e e  Water Smpk a d  Adym 

Notes: 
sw-846 (metas, pcsticideslpc8s. oP-Pcsticidts, SVOCs. at DQO k v c l  m 

10.7.6.1 Nature of Contamination in Surface Water I 

Organic compound analytical results for sediment are summarized in Table 10.7.14. Inorganic 2 

analytical results for soil are summarized in Table 10.7.15. Table 10.7.16 summarizes all analytes 3 

detected in groundwater at AOC 637. Appendix D contains a complete analytical data report for 4 

all Zone G samples. 5 
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FIGURE 10.7-29 
ANTIMONY IN SHALLOW GROUNDWATER 

AOC #637 DUMP AREA 

DWG DATE: 02710/98 I DWG NAME: 2907M096 
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FIGURE 10.7-33 
THALLIUM IN SHALLOW GROUNDWATER 

AOC #637 DUMP AREA 

DWG DATE: 02fi0498 DWG NAME: 2907M7551 
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Zone G RCRA Facility Investigation Report 
NAVBASE Charleston 

Section 10 —Site-Specific Evaluations 
Revision: 0 

Table 10.7.14 
Zone G 

AOC 637 
Organic Analytical Results for Surface Water 

Parameters 

Frequency 
of 

Detection 

Range of 
Detections 
(µa) 

Mean of 
Detections 

0411/1,4 

Reference 
Cone.' 
(Iig/L) 

Number of 
Samples Exceeding 

Reference 

Semivolatile Organic Compounds (1 Sample) (4/10) 

Acenaphthene 111 1 1 17 0 

Benzoic acid 1/1 4 4 NL NA 

bis(2-Ethylhexyl)phthalate 1/1 2 2 0.3 

Naphthalene 111 3 3 62 0 

Phemuttlir 111 1 NL NA 

Notes: 
= 	Freshwater surface water chronic screening values from Supplemental Guidance to RAGS: Region IV Bulletins, Ecological Risk 

Assessment. Bulletin 2 (USEPA, 1995a) were used as reference concentrations 
NL 	= Not listed 
NA 	= Not applicable 
pg/L 	= Micrograms per liter 

10.7.82 

Zone G RCRA Facility Znvesrigan'on Repon 
NA WASE Charleston 

Section 10 - Site-Specific Evaluations 
Revision: 0 

Table 10.7.14 
Zone G 
AOC 637 

Organic Annlgtid Rcflllts for Surfme Water 

Frequency * of Meam of Reference Number of 
of DeC&m Dcteetiom Cone.. Samples Exceeding 

Parameters J M d o n  hm (Jam m) Reference 

Benzoic acid 111 4 4 NL N A 

Naphthalene 111 3 3 62 0 

Notes: 
* = Freshwater surfice watcr chronic screerung values from Supplemenfat Guidance to RAGS: Region N Bullctim, Ecological Risk 

Assessmet. Butterin 2 (USEPA, 1995a) were used as reference C O ~ C ~ ~ ~ ~ O N  

NL = Not listed 
N A = Not applicable 
pglL = Micrograms per liter 



Zone G RCRA Facility Investigation Report 
NAVBASE Charleston 

Section 10 — Site Specific Evaluations 
Revision: 0 

Table 10.7.15 
Zone G 

AOC 637 
Inorganic Analytical Results for Surface Water 

Parameters 

Frequency 
of 

Detection 

Range 
of 

Detections 
(p.g/L) 

Mean 
of 

Detections 
(14/11,) 

Reference 
Conc. 
(jig/L) 

Number of 
Samples 

Exceeding 
Reference 

Inorganics (i.ig/L) (1 Sample) 

Aluminum (Al) 1/1 16000 16000 87 

Antimony (Sb) 1/1 9.80 9.80 160 0 

Arsenic (As) 1/1 29.0 29.41 190 0 

Barium (Ba) 1/1 1720 1720 NL NA 

Beryllium (Be) 1/1 1.40 1A0 0,D 

Cadmium (Cd) 1/1 4.20 4.20 0.66 1 

Calcium (Ca) 1/1 465000 :46500Q; NL NA 

Chromium (Cr) 1/1 131 131 11 

Cobalt (Co) 1/1 10.9 NL NA 

Copper (Cu) 1/1 696 696 6.54 1 

Iron (Fe) 1/1 35100 35100 moo 

Lead (Pb) 1/1 283 283 1.32 I 

Magnesium (Mg) 1/1 121000 121000 NL NA 

Manganese (Mn) I/I 846 846 NL NA 

10.7.83 
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Zone G RCRA Facility Investigation Report 
NAVBASE Charleston 

Section 10 — Site Specific Evaluations 
Revision: 0 

Table 10.7.15 
Zone G 

AOC 637 
Inorganic Analytical Results for Surface Water 

Frequency 
of 

Parameters 	 Detection 

Range 
of 

Detections 
(ug/L) 

Mean 
of 

Detections 
(41/11,) 

Reference 
Conc. 
(g(L) 

Number of 
Samples 

Exceeding 
Reference 

Mercury (Hg) 1/1 2.20 2.20 0.012 

Nickel (Ni) 1/1 70.5 70.5 87.71 0 

Potassium (K) 1/1 67000 67000 NL NA 

Sodium (Na) 1/l 1070000 1070000 NL NA 

Tin (Sn) 1/1 17.7 11.7 NL NA 

Vanadium (V) 1/1 67.5 67.5 NL NA 

Zinc (Zn) 1/1 1040  . 1040 511.91 

Notes: 
• = Freshwater surface water chronic screening values from Supplemental Guidance to RAGS: Region IV Bulletins, Ecological Risk Assessment, Bulletin 2 (USEPA, 1995a) were used as 

reference concentrations 
NL 	= Not listed 
NA 	= Not applicable 
ug/L 	= Micrograms per liter 

10.7.84 
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Zone G RCRA Facility Investigation Report 
NAVBASE Charleston 

Section 10 Site-Specific Evaluations 
Revision: 0 

Table 10.7.16 
Zone G 

AOC 637 
Analytes Detected in Surface Water Samples 

Parameters Location Concentration Reference Conc.• 

Semivolatil 	I 	:1' 

Acenaphthene 637W0001 17 

Benzoic acid 637W0001 NL 

bis(2-Ethylhexyl)phthal te 637W0001 0.3 

Naphthalene 637W0001 62 

.Phenarithrene 637W0001 

Inorganics (ugiL) 

Aluminum (Al) 637W0001 16000 

Antimony (Sb) 637W0001 9.8 160 

Arsenic (As) 637W0001 29 190 

Barium (Ba) 637W0001 1720 NL 

Beryllium (Be) 637W0001 1.4 0,53 

Cadmium (Cd) 637W0001 4.2 0.66 

Calcium (Ca) 637W0001 465000 NI. 

Chromium (Cr) 637W0001 131 11 

Cobalt (Ca) 637W0001 10.9 NL 

Copper (Cu) 637W0001 696 6.54 

Iron (Fe) 637W0001 35100 1000 

Lead (Pb) 637W0001 283 1.32 

Magnesium (Mg) 637W0001 121000 NL 

Manganese (Mn) 637W0001 846 NL 

Mercury (Hg) 637W0001 2.2 0.012 

Nickel (Ni) 637W0001 70.5 87.71 

Potassium (K) 637W0001 67000 NL 

Sodium (Na) 637W0001 1070000 NL 

Tin (Sn) 637W0001 17.7 NI, 

10.7.85 

Zone G RCRA Facility lnvestigananon Report 
NA W E  Chorles~on 

Secn'on 10 - Site-Specmc E V M O N  

Table 10.7.16 
ZoneG 
AOC 637 

A d y t a  Detcded in SurIre W8tCr S*mpks 

Benzoic acid 637W0001 4 NL 

Naphthalene 637W0001 3 62 

Antimony (Sb) 637W0001 9.8 160 

Am& (As) 637W00(11 29 190 

Barium (Ba) 

Beryllium (Be) 

Cadrmum (Cd) 

wckun (Ca) 

Chromium (Cr) 637WoOOl 131 11 

Cobalt (Co) 

Copper (Cu) 

Iron (Fe) 637W0001 35180 loo0 

Manganese &in) 

Mercury (Hg) 

Nickel (NI) 

P o m s s ~  (K) 

Sodium (Na) 637W0001 1070000 NL 



Zone G RCRA Facility Investigation Report 
NAVBASE Charleston 

Section 10 — Site-Specific Evaluations 
Revision: 0 

Table 10.7.16 
Zone G 

AOC 637 
Analytes Detected in Surface Water Samples 

Parameters 	 Location 	 Concentration 	 Reference Conc.• 

Vanadium (V) 	 637W0001 	 67.5 	 NL 

Zinc (Zn) 
	

637W0001 	 1648. 	 58.91 

Notes: 
• = 	Freshwater surface water chronic screening values from Supplemental Guidance to RAGS: Region IV Bulletins, Ecological Risk 

Assessment, Bulletin 2 (USEPA, 1995a) were used as reference concentrations 
NL 	= Not listed 
NA 	= Not applicable 

= Micrograms per liter 
Bolded concentrations exceed freshwater surface water chronic screening values 

Volatile Organic Compounds in Surface Water 	 1 

No VOCs were detected in the AOC 637 surface water sample. 	 2 

Semivolatile Organic Compounds in Surface Water 	 3 

Five SVOCs were detected in the AOC 637 surface water sample. Bis(2-ethylhexyl)phthalate was 4 

detected above the fresh water surface water chronic screening value. Figure 10.7-34 shows bis(2- 5 

ethylhexyl)phthalate in surface water at AOC 637. 	 6 

Pesticides and PCBs in Surface Water 	 7 

No pesticides or PCBs were detected in the AOC surface water sample. 	 s 

Inorganic Elements in Surface Water 	 9 

Twenty-one metals were detected in surface water at AOC 637. Aluminum, beryllium, cadmium, io 

chromium, copper, iron, lead, mercury, and zinc exceeded their respective freshwater surface 11 

water chronic screening value. Figures 10.7-35 through 10.7-43 present these metals 12 

concentrations detected in AOC 637 surface water. 	 13 

10.7.86 

Zone G RCRA Facility Invt?stigmatlon Report 
NA VBASE Charleston 

Section 10 - Site-Specific Ev-m 

Table 10.7.16 
ZoncG 

AOC 637 
h d y t e s  Detected in Surfact Water Ssmpks 

Referenet Cone.* 

Vanadium (V) ~ 3 7 ~ 0 0 0 1  67.5 NL 

NOICS: 
* = Freshwater surface water chronic scmning values from &ppklllcntd G l d m r e  to RAGS: Region IV Bulldnx, Ecological mk 

Asscssmenl, Bullrtin 2 (USEPA. 1995a) were used as refcrew collccntrptiom 
NL = Not listed 
N A = Not applicable 
gg/L = Micrograms per liter 
Bolded concentrations exceed freshwater sUrfpK water chronic screening vnluts 

Volatile Organic Compounds in Surface Water 

No VOCs were detected in the AOC 637 surface water sample. 

Semivolatile Organic Compounds in Surface Water 

Five SVOCs were detected in the AOC 637 surface water sample. Bis(2ethylhexyl)phthalate was 

detected above the fresh water surface water chronic screening value. Figure 10.7-34 shows bis(2- 

ethylhexy1)phthalate in surface water at AOC 637. 

Pesticides and PCBs in Surface Water 

No pesticides or PCBs were detected in the AOC surface water sample. 

Inorganic Elements in Surface Water 

Twenty-one metals were detected in surface water at AOC 637. Aluminum, beryllium, cadmium, 

chromium, copper, iron, lead, mercury, and zinc exceeded their respective freshwater surface 

water chronic screening value. Figures 10.7-35 through 10.7-43 present these metals 

concentrations detected in AOC 637 surface water. 
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SCALE 	 FEET 

FIGURE 10.7-34 
BIS(2-ETHYLHEXYL)PHTHALATE 

IN SURFACE WATER 
AOC #637 DUMP AREA 
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ZONE H 
LEGEND 

SURFACE WATER SAMPLE 

ZONE BOUNDARY 
< 0.3 Atg/L 
> 0.3 1.4.9/L 
APPROXIMATE EXTENT 

NOTES: 
— 0.3 1.4.9 / L = FRESH WATER SURFACE WATER 

CHRONIC SCREENING VALUE FOR 
BIS(2—ETHYLHEXYL)PHTHALATE (USEPA, 1995a) 

— RESULTS IN ,t4g/L ZONE G 
RC RA FACILITY 
INVESTIGATION REPORT 

NAVAL BASE CHARLESTON 
CHARLESTON, S.C. 
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637W001 
416,000 

ZONE H 
LEGEND 
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1524'1 

▪ — SURFACE WATER SAMPLE 

— ZONE BOUNDARY 
— < 87 isg/L 
— > 87 pg/L 

t, — APPROXIMATE EXTENT 

NOTES: 
— 87 pg/L = FRESH WATER SURFACE WATER 

CHRONIC SCREENING VALUE FOR ALUMINUM 
(USEPA, 1995a) 

— RESULTS IN p.g/L ZONE G 
RC RA FACILITY 

INVESTIGATION REPORT 

NAVAL BASE CHARLESTON 
CHARLESTON, S.C. 

FIGURE 10.7-35 
ALUMINUM IN SURFACE WATER 

AOC #637 DUMP AREA 

	DWG DATE: 02/5M j 	DWG NAME: 2907M102 
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ZONE BOUNDARY 
< 0.53 ;hg/L 
> 0.53 p,g/L 
APPROXIMATE EXTENT C — 

NOTES: 
— 0.53 pg/L = FRESH WATER SURFACE WATER 

CHRONIC SCREENING VALUE FOR BERYLLIUM 
(USEPA, 1995o) 

— RESULTS IN AzgA 

0 200 200 

FEET SCALE 

ZONE H 
LEGEND 

• — SURFACE WATER SAMPLE 

ZONE G 
RCRA FACILITY 
INVESTIGATION REPORT 

NAVAL BASE CHARLESTON 
CHARLESTON, S.C. 

FIGURE 10.7-36 
BERYLLIUM IN SURFACE WATER 

AOC #637 DUMP AREA 

DWG DATE: 02/04/98 I DWG NAME: 2907M103 
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.1m1•11=MM .  

0 - 
ZONE BOUNDARY 
< 0.66 Ag/L 
> 0.66 IJ,g / L 
APPROXIMATE EXTENT 200 200 0 

DWG NAME: 2907M104 DWG DATE: 	52:7*798 	 

ZONE H 
LEGEND 

— SURFACE WATER SAMPLE 

NOTES: 
— 0.66 Alg/L ==. FRESH WATER SURFACE WATER 

CHRONIC SCREENING VALUE FOR CADMIUM 
(USEPA, 1995a) 

— RESULTS IN 1.49/L ZONE G 
RCRA FACILITY 

INVESTIGATION REPORT 
NAVAL BASE CHARLESTON 
CHARLESTON, S.C. 

FEET 

FIGURE 10.7-37 
CADMIUM IN SURFACE WATER 

AOC #637 DUMP AREA 
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1'41 

SURFACE WATER SAMPLE 

ZONE BOUNDARY 
< 11 lig/L 
> 11 1.6g/L 
APPROXIMATE EXTENT li 

NOTES: 
- 11 µg/L = FRESH WATER SURFACE WATER 

CHRONIC SCREENING VALUE FOR CHROMIUM 
(USEPA, 1995a) 

- RESULTS IN mg/L 

200 0 200 

FEET SCALE 

ZONE H 
LEGEND 

ZONE G 
RCRA FACILITY 

INVESTIGATION REPORT 

NAVAL BASE CHARLESTON 
CHARLESTON, S,C. 

FIGURE 10.7-38 
CHROMIUM IN SURFACE WATER 

AOC #637 DUMP AREA 

DWG DATE: 02/04/98 1 DWG NAME: 2907M 105 

c7- 7 .31  W001 

QX. /1  

. 
- 

S
U

R
FA

C
E

 W
AT

ER
 

SA
M

PL
E 

-
 - ZO

N
E 

B
O

U
N

D
A

R
Y 

0
 
- 

< 
11

 p
g

/L
 

-
 

1
1

 p
g

/L
 

=
 F

R
E

S
H

 W
AT

ER
 

SU
R

FA
C

E 
W

AT
ER

 
C

H
R

O
N

IC
 S

C
R

E
E

N
IN

G
 V

A
LU

E 
FO

R
 

C
H

R
O

M
IU

M
 

(U
S

E
P

A
, 

1 9
9
5
0
)
 

- 
R

ES
U

LT
S 

IN
 p

g/
L

 
FI

G
U

R
E

 
1

0
.7

-3
8

 
R

C
R

A
 

FA
C

IL
IT

Y 
IN

VE
ST

IG
A

TI
O

N
 

R
EP

O
R

T 
C

H
R

O
M

IU
M

 
IN

 
S

U
R

FA
C

E
 

W
A

TE
R

 

N
A

VA
L 

B
A

SE
 C

H
A

R
LE

ST
O

N
 

A
O

C
 

#
6

3
7

 
D

U
M

P
 

A
R

EA
 



1 les  3 

5' 1 4; 

200 
	

0 
	

200 

SCALE 
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ZONE G 
RCRA FACILITY 
INVESTIGATION REPORT 
NAVAL BASE CHARLESTON 
CHARLESTON, S.C. 

FIGURE 10.7-39 
COPPER IN SURFACE WATER 

AOC #637 DUMP AREA 

DWG DATE: 02/04/98 I DWG NAME: 2907M106 

637W001 
696 

ZONE H 
LEGEND 

- SURFACE WATER SAMPLE 

— ZONE BOUNDARY 
< 6.54 gg/L 

0 — > 6.54 i.sg/L 
•- - APPROXIMATE EXTENT 

NOTES: 
— 6.54 gg/L = FRESH WATER SURFACE WATER 

CHRONIC SCREENING VALUE FOR COPPER 
(USEPA, 1995a) 

— RESULTS IN gg/L 
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ZONE BOUNDARY 
< 1.000 ,tg/L 
> 1.000 Atig/L 
APPROXIMATE EXTENT 

▪ — SURFACE WATER SAMPLE 

C:1 — 
P22 — 

— 

NOTES: 
— 1,000 pig/L = FRESH WATER SURFACE WATER 

CHRONIC SCREENING VALUE FOR IRON 
(USEPA, 1995a) 

— RESULTS IN µg/L 

200 200 0 

637W001 
35,100 

ZONE H 
LEGEND 

SCALE 	 FEET 

ZONE G 
RCRA FACILITY 
INVESTIGATION REPORT 

NAVAL BASE CHARLESTON 
CHARLESTON, S.C. 

	DWG DATE: 02/04/W I DWG NAME.  2907M 107 

FIGURE 10.7-40 
IRON IN SURFACE WATER 
AOC #637 DUMP AREA 
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200 0 	 200 

FEET SCALE 

/8370  

1848 

637W001 
283 

ZONE H 
LEGEND 

▪ — SURFACE WATER SAMPLE 

— ZONE BOUNDARY 
— < 1.32 µg/L 

> 1.32 Ag/L 
— APPROXIMATE EXTENT 

NOTES: 
— 1.32 µg/L = FRESH WATER SURFACE WATER 

CHRONIC SCREENING VALUE FOR LEAD 
( USEPA, 1995a) 

— RESULTS IN µg/L ZONE G 
RCRA FACILITY 

INVESTIGATION REPORT 
NAVAL BASE CHARLESTON 

CHARLESTON, S.C. 

FIGURE 10.7-41 
LEAD IN SURFACE WATER 
AOC #637 DUMP AREA 

DWG DATE: 02/98 I DWG NAME: 2907M 108 
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ZONE BOUNDARY 
< 0.012 jhg/L 
> 0.012 pg/L 
APPROXIMATE EXTENT 
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*.2 

ZONE H 
LEGEND 

— SURFACE WATER SAMPLE 

NOTES: 
— 0.012 idg/L = FRESH WATER SURFACE WATER 

CHRONIC SCREENING VALUE FOR MERCURY 
(USEPA, 1995o) 

— RESULTS IN #4,g/L 

DWG DATE: 02 	98 [DWG NAME: 2907M109 
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FIGURE 10.7-42 
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Zone G RCRA Facility Investigation Report 
NAVBASE Charleston 

Section 10 Site-Specific Evaluations 
Revision: 0 

10.7.7 Fate and Transport Assessment 	 ti 

A CSI site, AOC 637 is a former burning dump located between Dyess Avenue and Bainbridge 2 

Avenue. Environmental media sampled as part of the AOC 637 investigation included surface 3 

soil, subsurfaces soil, sediments, groundwater, and surface water. Potential constituent migration 4 

pathways investigated for AOC 637 include soil-to-groundwater, groundwater-to-surface water, 5 

surface soil-to-sediment and emission of volatiles from surface soil to air. 	 6 

10.7.7.1 Groundwater-to-Surface Water 	 7 

Table 10.7.17 compares maximum detected organic constituent concentrations in surface soil and 8 

subsurface soil samples to risk-based soil screening levels considered protective of groundwater. 9 

For inorganics, maximum concentrations in soil are compared to the greater of (a) risk-based soil 10 

screening levels or (b) background concentrations. To provide a conservative screen, generic soil i i 

screening levels are used; leachate entering the aquifer is assumed to be diluted by a ratio of 20:1, 12 

with no attenuation of constituents in soil (DAF =20). 	 13 

One organic compound - hydrazine - was detected in AOC 637 in surface and surface soil at 14 

concentrations exceeding groundwater protection SSLs. Hydrazine exceeded the SSL in five 15 

surface soil samples (637SB001, 637SB002, 637SB003, 637SB004, and 637SB005), and one 16 

subsurface soil sample (637SB003). Additionally, hydrazine was detected at AOC 637 in shallow 17 

groundwater. The presence of hydrazine at AOC 637 is consistent with the historical uses of this 18 

site. Hydrazine is associated with torpedo and rocket fuels (as a propellant) and was also probably 19 

associated with other types of wastes that were either burned or used to ignite other wastes. The 20 

presence of hydrazine in both surface soil and subsurface soil, as well as in groundwater, indicate 21 

that the soil-to-groundwater pathway for hydrazine has merit. 	 22 

10.7.97 

Zone G RCRA Faciliry InvestigmORon Report 
NA WASE Charleston 

Section 10 - Sire-S'cflc E v d u u i m  
Revision: 0 

10.7.7 Fate and Transport Assessment 1 

A CSI site, AOC 637 is a former burning dump located between Dyess Avenue and Bainbridge 2 

Avenue. Environmental media sampled as part of the AOC 637 investigation included surface 3 

soil, subsurfaces soil, sediments, groundwater, and surface water. Potential constituent migration 4 

pathways investigated for AOC 637 include soil-to-groundwater, groundwater-to-surface water, 5 

surface soil-to-sediment and emission of volatiles from surface soil to air. 6 

10.7.7.1 Groundwater-to-Surface Water 

Table 10.7.17 compares maxhum detected organic constituent concentrations in surface soil and 

subsurface soil samples to risk-based soil screening levels considered protective of groundwater. 

For inorganics, maximum concentrations in soil are compared to the greater of (a) risk-based soil 

screening levels or (b) background concentrations. To provide a conservative screen, generic soil 

screening levels are used; leachate entering the aquifer is assumed to be diluted by a ratio of 20: 1, 

with no attenuation of constituents in soil @AF=20). 

One organic compound - hydrazine - was detected in AOC 637 in surface and surface soil at 

concentrations exceeding groundwater protection SSLs. Hydrazine exceeded the SSL in five 

surface soil samples (637SB001, 637SB002, 637SB003, 637SB004, and 637SB005), and one 

subsurface soil sample (637SB003). Additionally, hydrazine was detected at AOC 637 in shallow 

groundwater. The presence of hydrazine at AOC 637 is consistent with the historical uses of this 

site. Hydrazine is associated with torpedo and rocket fuels (as a propellant) and was also probably 

associated with other types of wastes that were either burned or used to ignite other wastes. The 

presence of hydrazine in both surface soil and subsurface soil, as well as in groundwater, indicate 

that the soil-to-groundwater pathway for hydrazine has merit. 



Table 10.7.17 
Chemicals Detected in Surface Soil, Subsurface Soil, and Shallow Groundwater 
Comparison to SSLs, Tap Water RBCs, Saltwater Surface Water Chronic Screening Levels, and Background Concentrations 
NAVBASE Charleston, Zone G: AOC 637 
Charleston, South Carolina 

Parameter 

Max. Concentration 

Surface Subsurfac 
Soil 	Soil 

Max. Concentration 

Shallow 	Deep 
GW 	GW 

Screening Concentration • 
Soil to 	 Saltwater 
GW 	Tap Water Surf. Wtr, 
SSL 	RBC 	Chronic 

Soil 	Water 
Units Units 

Ground- 	Surface 
Water 	Water 

Leaching Migration Migration 
Potential 	Concern 	Concern 
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Acetone 16000 3700 NA UG/KG UGA. 

Benzene 30 0.36 109 uuicc van. 

2-Butanone (MEK) 7900 1900 NA ucncc UM. 

Carbon disulfide 32000 1000 NA VG/KG UM 

Chlorobenzene 1000 39 105 UG/KG vat 
Ethylbenzene 13000 1300 41 UGACG vat. 

4-Methyl-2-Pentanone (M1BK) 12000 2900 NA ucncc Ufa 

Toluene 12000 750 37 mac UG/L 

Xylene (total) 148000 12000 NA U&KG um, 

Semivolatlle Organic Compounds 
Acenaphthene 570000 2200 9.7 ucnck ucn. 
Acenaphthylene 293000 1500 NA trufka ucn. 
Anthracene 12000000 11000 NA Lining ucn. 
Benzoic acid 400000 150000 NA ucncc um. 
Benzo(g,h,Operylene 4.66E+08 1500 NA ucncc UGA. 

Benzo(a)pyrene equivalents 
Benzo(a)anthracene 2000 0.092 NA trance UGA, 

Benzo(a)pyrene 8000 0.0092 NA ucnco van. 
Benzo(b)fluoranthene 5000 0.092 NA trance ucn. 
Benzo(k)fluorandiene 49000 0.92 NA ucncc vat. 

Chrysene 160000 9.2 NA tic= yet 

Dibenzo(a,h)anthracene 2000 0.0092 NA UMW UG/L 

Indeno(1,2,3-cd)pyrene 14000 0.092 NA ucncc tree. 

Dibenzofuran 50000 150 NA UGIKG UGA. 

l,4-Dichlorobenzene 2000 0.44 19.9 maw ucn.. 
2,4-Dichlorophenol 1000 110 NA UGACG ucn.. 

9000 730 NA ucn:c vat. 

bis(2-Ethylhexyl)phthalate (BEHP) 3600000 4.8 NA ucncc ucn. 
Fluoranthene 
Fluorene 

4300000 
560000 

1500 
1500 

1.6 
NA 

UGACG 

trance 
van. 
ucn. 

i2

,4-Dimethylphenol 

2-Methylnaphthalene 

j 

 aphthalene 

126000 1500 NA ucmc van_ 
-Methylphenol (o-cresol) 15000 1800 NA ucncc uot, 
-Methylphenol (p-cresol) 1380 180 NA UG/KG van. 

84000 1500 23.5 uancc ucii. 
Phenanthrene 1380000 1500 NA UG/KG LIG& 

Phenol 100000 22000 58 ucac van. 

Pyrene 4200000 1100 NA UGACG van 

Pesticides/PCB Compounds 
alpha-Chlordane 10000 0.19 0.004 UG/KG ucn. 
gamma-Chlordane 10000 0.19 0.004 ucncc van. 

4,4'-DDD 16000 0.28 0.025 LIGACG ucn. 
4,4'-DDE 54000 0.2 0.14 mem UG/L 
4,4'-DDT 32000 0.2 0.001 ucoxc ucn. 
Endosulfan II 18000 220 0.0087 UGIKG uan. 
Endrin 1000 I1 0.0023 unix° van. 
Endrin aldehyde 1000 11 NA UMW VGA. 
Endrin ketone 1000 11 NA um° van. 
Heptachlor 23000 0.0023 0.0036 ucncc ucn, 
Heptachlor epoxide 700 0.0012 0.0036 tiontc ucil 
Aroclor-1260 1000 0.034 0.03 ucncc um 

Hydrazine 
Hydrazine 0.088 0.022 NA ucuxc ucn. 

Explosives 
Tetryl NA NA NA win von. 

Tabk 10.7.17 
Chemicals Detected in Surface Soil, Subsurface Soil, and Shallow Groundwater 
Comparison to SSLs, Tap Warn WCs, Salhvatcr Surface Water Chronic Scraning Levels, and Background Concenrrations 
NAVBASE Charleston, Zone G: AOC 637 
Charleston. South Carolina 

I 

Ground- S& 
Water Water 

Leaching Migration Migration 
Potential Concern Concern 

NO NO NO 
NO YES NO 
NO NO NO 
NO NO NO 
NO NO NO 
NO NO YES 
NO NO NO 
NO NO YES 
NO NO NO 

NO NO YES 
NO NO NO 
NO NO NO 
NO NO NO 
NO NO NO 

NO NO NO 
NO NO NO 
NO NO NO 
NO NO NO 
NO NO NO 
NO NO NO 
NO NO NO 
NO NO NO 
NO YES NO 
NO NO NO 
NO NO NO 
NO NO NO 
NO NO YES 
NO NO NO 
NO NO NO 
NO NO NO 
NO NO NO 
NO NO YES 
NO NO NO 
NO NO NO 
NO NO NO 

NO NO NO 
NO NO NO 
NO NO YES 
NO NO NO 
NO NO YES 
NO NO NO 
NO NO NO 
NO NO NO 
NO NO NO 
NO NO NO 
NO NO NO 
NO NO NO 

YES YES NO 

NO NO NO 

Parameter 

Volmtik Organic Compouad~ 
Acetone 
Benzene 
2-Butanone (MEK) 
Carbon disulfidc 
Chlombnuene 
Ethylbenzene 
4-Methyl-2-Pentanone (MIBK) 
Toluene 
Xy lene (total) 

Semivolatile Organic Compaunds 
Accnephthcne 
Acenaphthylene 
Anthrwne 
Benzoic acid 
B&g.h,i)per~ lene 
Benzo(a)pyrcne equivalents 

Benzo(a)anthracene 
B e n z o ( a ) ~ ~ ~ n e  
Bcnzo(b)fluoranthcne 
Berm( k)fluoranthme 
Chrysene 
Dibenzo(a,h)anthracene 
Indeno( I J,3-cd)pyrene 

Dibenzofuran 
1.4-Dichlombenzene 
2,4-Dichlomphmol 
,4-Dimcthylphenol 
bis(2-Ehylhexyl)phthalate (BEHP) 
Fluoranlhene 
Fluorene 
2-Methylnaphthalene 
2-Methylphenol (0-cresol) 
-Methylphenol (p-cresol) 
aphthalene 

Phenanthrene 
I~henol 
F'yrcne 

PesticiddCB Compounds 
alpha-Chlordane 
gamma-Chlordane 

.I-DDD 
,4'-DDE 
,I-DDT 

Endosulfan I1 
Endrin 
Endrin aldehyde 
Endrin ketone 
Heptachlor 
Heptachlor epoxide 
Aroclor- 1260 

Hydrazinc 
Hydrazine 

Explosives 
TeWl 

Soil Water 
Units Units 

u w ~ o  uor 
1 0 9 ~ ~ ~  urn 

u w r ~  urn 
UWKG uon 
u w t ~  von 
UWKG UGL 

UWKG uon 
37~1x6 O O ~  

uc;nrc UWL 

uwo U G ~  

UGKG urn 
UWKG UWL 

UWKG UOR. 

UGICG uw 

WG urn 
UGKG UWL 

UMG UWL 

U ~ G  UWL 

UWKG UWL 

UWKG UWL 

UGKG UO~L 

UGKG uw 
u w r o  uol. 
WG vor 
umc uwr 
u w r o  UGL 

UWKG urn 
UGKG u o l  
UWG UGA 

UMG urn 
UWG uon 
U ~ K G  urn 
umt; urn 
UWKG urn 
uww~ u c a  

UWKG UOL 

v w ~  
u m o  urn 

O . ~ ~ U W K G  U W ~  

U ~ K G  uon 
UWG UWL 

UGKG urn 
U ~ K G  u w ~  
U ~ G  UC.I. 

UWKG UGA 

U ~ G  UOL 

UGACG UWL 

WG urn 

U ~ G   in. 

Screening Concentration 
Soil to Saltwater 
GW Tap Watcr Surf Wtr. 
SSL RBC Chronic 

16000 3700 NA 
30 0.36 

7900 1900 NA 
32000 1000 NA 

1000 39 105 
13000 1300 4.3 
12000 2900 NA 
12000 750 

148000 12000 NA 

570000 2200 9.7 
293000 1500 NA 

12000000 11000 NA 
400000 150000 NA 

4.66E+08 1500 NA 

2000 0.092 NA 
8000 0.0092 NA 
5000 0.092 NA 

49000 0.92 NA 
160000 9.2 NA 

2000 0.0092 NA 
14000 0.092 NA 
50000 150 NA 
2000 0.44 19.9 
1000 110 NA 
9000 730 NA 

3600000 4.8 NA 
4300000 1500 1.6 

560000 1500 NA 
126000 1500 NA 
15000 1800 NA 

1380 180 NA 
84000 1500 23.5 

1380000 lS(X1 NA 
LOO000 22000 58 

4200000 1100 NA 

10000 0.19 0.004 
10000 0.19 0.0lMuww~ 
16000 0.28 0.025 
54000 0.2 
32000 0.2 0.001 
18000 220 0.0087 
1000 11 0.0023 
1000 I I NA 
1000 I1 NA 

23000 0.0023 0.0036 
700 0.0012 0.0036 

1000 0.034 0.03 

0.088 0.022 NA 

N A N A NA 

Ma. Concenmtion 

Surface Subsurfac 
Soil Soil 

ND ND 
ND ND 
ND 81 

I 4 
ND ND 
ND ND 
ND ND 
ND ND 
ND ND 

200 ND 
45 ND 

410 46 
ND ND 
680 120 

lo00 110 
890 140 

1400 140 
720 120 

1 200 160 
320 47 
560 110 
100 ND 
ND ND 
ND ND 
ND ND 
100 ND 

1700 220 
200 ND 
120 ND 
ND ND 
ND ND 
160 ND 

2400 120 
ND ND 

2600 180 

39 ND 
73 4 7  
12 ND 
20 ND 
36 ND 

3.3 ND 
L 5 ND 

5.5 ND 
I I ND 
13 ND 

2 8 ND 
120 ND 

213 323 

ND ND 

Max. Concenlxation 

Shallow Dcep 
GW GW 

25 NA 
55 NA 

ND NA 
ND NA 
38 NA 

440 NA 
22 NA 
92 NA 

6300 NA 

13 NA 
ND NA 
11 NA 
ND NA 
ND NA 

N A 
ND NA 
ND NA 
ND NA 
ND NA 
ND NA 
ND NA 
ND NA 

14 NA 
2 NA 
4 NA 

48 NA 
ND NA 

9 NA 
IS NA 
39 NA 
25 NA 
50 NA 

240 NA 
55 NA 
10 NA 
6 NA 

ND NA 
ND NA 

0.21 NA 
ND NA 

0.12 NA 
ND NA 
ND NA 
ND NA 
ND NA 
ND NA 
ND NA 
ND NA 

7 7 NA 

38 NA 



inorganic Compounds 

Aluminum 14700 7960 415 NA 1000000 37000 NA mew= uo4. NO NO NO 

Antimony 0.47 1.5 8.7 NA 5 15 NA MO KG UGt NO NO NO 

_Arsenic 19 7.5 7.9 NA 29 18.7 36 MGKG von. NO NO NO 

3arium 40.3 23 6000 NA 1600 2600 NA MGKG yak NO YES NO 

'Beryllium 0.79 0.56 ND NA 63 1.2 NA MGICG UGPL NO NO NO 

Cadmium 0.59 0.82 0.36 NA 8 18 9.3 maim uon. NO NO NO 
Chromium (total) 304 21.4 33.6 NA 1000000 180 50 MO/KG UG/L NO NO NO 
Cobalt 4 2.2 2.3 NA 2000 2200 NA MGXC volt NO NO NO 
Copper 107 144 118 NA 920 130000 8.33 swan von. NO NO 'YES 
Cyanide 0.27 0.15 NT NA 40 730 3.8 uonm teen. NO NO NO 
Lead 98 340 44.1 NA 400 15 83 Immo non. NO YES YES 
Manganese 186 100 416 NA 1100 2560 NA MGKG uon. NO NO NO 
Mercury 0.62 0.29 0.33 NA 2.1 11 0.025 mortzo von. NO NO YES 
Nickel 22.1 22.6 12.45 NA 130 730 21.7 sionzo von. NO NO NO 

Selenium 1.1 0.75 4.2 NA 5 180 71 MG/KG non. NO NO NO 

Silver ND ND 1.7 NA 34 180 2.9 MGKG uco. NO NO NO 

Thallium 1.06 0.65 5.5 NA 0.95 2.9 21.3 mama two. YES YES NO 

Tin 10.6 1.9 ND NA 11000 22000 NA MGM UGL NO NO NO 

Vanadium 37.1 18.5 5.7 NA 6000 260 NA moan von_ NO NO NO 
Zinc 234 215 363 NA 12000 11000 86 MG5G UGL NO NO YES 

Notes. 
* Screening Concentrations: 

Soil to GW - Generic SSLs based on DAF = 20, from 1996 Soil Screening Guidance or calculated using values from Table 6.4 

Tap Water RBC From EPA Region III Risk-Based Concentration Table, October 22, 1997 
Salt Water Surface Water Chronic - From EPA Supplemental Guidance to RAGS: Region IV Bulletins, Ecological Risk Assessment, November, 1995, Table 2 

For inorganics, the value shown is the greater of the relevant screening value or the corresponding background value. 

NA - Not available/Not applicable 

ND - Not detected 
RBC - Risk based concentration 
SSL - Soil screening level 

MG/KG - Milligrams per kilogram 
NG/KG - Nanograms per kilogram 
PG/L Picognuns per liter 
UG/KG - Micrograms per kilogram 

UG/L - Micrograms per liter 

Notes. 
Screening ConctnWations: 

Soil to GW - Generic SSLs based on DAF = 20, from 19% Soil Screening Guidnnce or calculated using values b m  Table 6.4 
Tap Water RBC - From EPA Region 111 Risk-Based Concentration Table, October 22, 1997 
Salt Water Surfpce Watcr Chronic - From EPA Suppianend Guidance to RAGS: Region IV Bulletins. Ecological Risk Assessment, November, 1995, Table 2 

For inorgnnics, the value shown is the greater of the relevant screening value or the corresponding background value. 

NA - Not availabltMot applicable 
ND - Not detected 
R3C - Risk based conccnbation 
SSL - Soil scraning level 
MGKG - Milligrams per kilogram 
NGKG - Nanograms pr kilogram 
POL - Picograms per liter 
UGKG - Micrograms per kilogram 
UGR. - Micrograms per liter 

NO NO NO 
NO NO NO 
NO NO NO 
NO YES NO 
NO NO NO 
NO NO NO 
NO NO NO 
NO NO NO 
NO NO YEj  
NO NO NO 
NO YES YES 
NO NO NO 
NO NO YES 
NO NO NO 
NO NO NO 
NO NO NO 
YES YES NO 
NO NO NO 
NO NO NO 
NO NO YES 

L(OKG VOL 

MWG von 
m o  vw 
WG uwr 
MUKG U C h  

9 . 3 ~ ~ ~ 3  UO/L 

MGKC u w  
MW uon 

8 . 3 3 ~ ~ ~  urn 
3 . 8 ~ w c  vc;n 

MWKG urn 
MWG uw 
MOIKG UGn. 

MGnrG UW 
MWG urn 
MUKG uon 
MMG urn 
WG v o ~  

uwwci urn 
MGKG rrwr 

UMoOOO 37000 NA 
5 15 NA 

29 18.7 36 
1600 2600 NA 

63 1.2 NA 
8 18 

IOOOOOO 180 50 
2000 2200 NA 
920 130000 
40 no 

400 15 8.5 
11OO 2560 NA 

2.1 11 0.025 
130 730 21.7 

5 180 71 
34 180 2.9 

0.95 2.9 21.3 
11000 22000 NA 
6000 260 NA 

12000 11000 86 

415 NA 
8.7 NA 
7.9 NA 

6000 NA 
ND NA 
0.36 NA 
33.6 NA 
2.3 NA 
118 NA 
NT NA 

44.1 NA 
416 NA 
0.33 NA 

12.45 NA 
4.2 NA 
1.7 NA 
5.5 NA 
ND NA 
5.7 NA 
363 NA 

inorgmic C~mpoonds 
Aluminum 
Antimony 
.Anemic 
'3anum 

-Beryllium 
Cdmium 
Chromium (total) 
Cobalt 
COPF 
Cyanide 
Lead 
Manganese 
Mercury 
Nickel 
Selenium 
Silver 
Thallium 
Tin 
Vanadium 
Zinc 

14700 7960 
0.47 1.5 

19 7.5 
40.3 23 
0.79 0.56 
0.59 0.82 
30.4 21.4 

4 2.2 
107 144 

0.27 0.15 
98 340 

186 100 
0.62 0.29 
22.1 22.6 

1.1  0.75 
ND ND 
1.06 0.65 
10.6 1.9 
37.1 18.5 
234 215 



Zone G RCRA Facility Investigation Report 
NAVBASE Charleston 

Section 10 —Site-Specific Evaluations 
Revision: 0 

The only inorganic analyte detected in surface soil at concentrations exceeding groundwater 1 

protection criteria is thallium. Thallium exceeded the SSL in the surface soil at only one location 2 

(637SB007). Additionally, thallium was also present in site groundwater. The presence of 3 

thallium at AOC 637 is apparently not consistent with the historical activities at this AOC. It is 4 

unlikely that its presence is associated with the historical uses of the AOC, and is probably a 5 

natural component of the dredge spoils used to fill the site. The presence of thallium above the 6 

SSL in surface soil indicates that the pathway has merit; however its absence above SSLs in 7 

subsurface soil raises some question as to the magnitude of its significance. 	 8 

10.7.7.2 Groundwater-to-Surface Water Cross-Media Transport 	 9 

Table 10.7.17 also compares maximum detected organic compound concentrations in shallow 10 

groundwater samples to risk-based concentrations for drinking water, and to chronic ambient 11 

saltwater quality criteria values for the protection of aquatic life (saltwater surface water chronic 12 

screening values). For inorganics, maximum concentrations in groundwater are compared to the 13 

greater of (a) risk-based drinking water concentrations, or (b) background concentrations for 14 

groundwater, as well as to the saltwater surface water chronic values. To provide a conservative 15 

screening, no attenuation or dilution of constituents in groundwater is assumed before comparison 16 

to the relevant standards. 	 17 

Three organic compounds (benzene, 1,4-dichlorobenzene, and hydrazine) were present in 18 

groundwater at concentrations exceeding the applicable tap water RBC screening levels during 19 

first-quarter sampling. The exceedance for benzene, was recorded at location 637001. 20 

1,4-dichlorobenzene was present at concentrations exceeding the applicable RBC screening levels 21 

at locations 637003 and 637002. Hydrazine was detected in groundwater at concentrations 22 

exceeding the RBC screening level at locations 637002 and 637003. 	 23 
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The only inorganic analyte detected in surface soil at concentrations exceeding groundwater 

protection criteria is thallium. Thallium exceeded the SSL in the surface soil at only one location 

(637SB007). Additionaljy, thallium was also present in site groundwater. The presence of 

thallium at AOC 637 is apparently not consistent with the historical activities at this AOC. It is 

unlikely that its presence is associated with the historical uses of the AOC, and is probably a 

natural component of the dredge spoils used to fdl the site. The presence of thallium above the 

SSL in surface soil indicates that the pathway has merit; however its absence above SSLs in 

subsurface soil raises some question as to the magnitude of its significance. 

10.7.7.2 Groundwater-WSurface Water Cross-Media Transport 

Table 10.7.17 also compares maximum detected organic compound concentrations in shallow 

groundwater samples to risk-based concentrations for drinking water, and to chronic ambient 

saltwater quality criteria values for the protection of aquatic life (saltwater surface water chronic 

screening values). For inorganics, maximum concentrations in groundwater are compared to the 

greater of (a) risk-based drinking water concentrations, or (b) background concentrations for 

groundwater, as well as to the saltwater surface water chronic values. To provide a conservative 

screening, no attenuation or dilution of constituents in groundwater is assumed before comparison 

to the relevant standards. 

Three organic compounds (benzene, 1,4dichlorobenzene, and hydrazine) were present in 

groundwater at concentrations exceeding the applicable tap water RBC screening levels during 

first-quarter sampling. The exceedance for benzene, was recorded at location 637001. 

l,4dicMorobe1lzene was present at concentrations exceeding the applicable RBC screening levels 

at locations 637003 and 637002. Hydrazine was detected in groundwater at concentrations 

exceeding the RBC screening level at locations 637002 and 637003. 
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Three inorganic analytes (barium, lead, and thallium) were detected at levels that exceeded the 

applicable tap water RBC during the first-quarter of groundwater monitoring. Lead and thallium 2 

were present at levels that exceeded the RBCs at location 637001 and barium was detected at a 3 

concentration exceeding the tap water RBC at locations 637001 and 637003. 	 4 

Based on the first-quarter groundwater sample results for AOC 637, from a chemical standpoint, 5 

the risk-based exposure pathway has merit. Each of the sampling locations can be characterized 6 

as to a particular group of contaminants - the provenance of these groups may be linked 7 

historically and simply represent the types of wastes burned/buried in proximity to that location. s 

Each sampling location at AOC 637 has its own peculiar mix of contaminants The interaction 9 

between these contaminants, and the consequent effect(s), if any, on overall groundwater to 

contamination will need to be further evaluated following several quarters of groundwater 11 

monitoring. Importantly, the risk-based exposure pathway is incomplete due to the absence of a 12 

receptor group. Therefore, while it is acknowledged that contaminant concentrations are present 13 

that exceed their applicable RBC screening levels, the exposure pathway is considered invalid. 	14 

Seven organic compounds were present in groundwater at concentrations that exceed their 15 

respective saltwater surface water chronic screening values (ethylbenzene, toluene, acenapthene, 16 

fluoranthene, naphthalene, 4,4'-DDD, and 4,4'-DDT). The majority of the exceedances of the 17 

surface water chronic screening levels for ethylbenzene and toluene were recorded at location 18 

637001. Acenapthene, fluoranthene, naphthalene, 4,4'-DDD, and 4,4'-DDT exceedances were 19 

all detected at location 637003. 	 20 

Four inorganic analytes (copper, lead, mercury, and zinc) were detected at locations 637001 and 21 

637003 at concentrations in groundwater that exceeded the applicable surface water chronic 22 

screening levels. Based on the first-quarter groundwater monitoring sampling results, the 23 

groundwater-to-surface water migration pathway does have merit purely from a chemical 24 
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Three inorganic analytes (barium, lead, and thallium) were detected at levels that exceeded the 

applicable tap water RBC during the h t q w t e r  of groundwater monitoring. Lead and thallium 

were present at levels that exceeded the RBCs at location 637001 and barium was detected at a 

concentration exceeding the tap water RBC at locations 637001 and 637003. 

Based on the firstquarter groundwater sample results for AOC 637, from a chemical standpoint, 

the risk-based exposure pathway has merit. Each of the sampling locations can be characterized 

as to a particular group of contaminants - the provenance of these groups may be linked 

historically and simply represent the types of wastes burned/buried in proximity to that location. 

Each sampling location at AOC 637 has its own peculiar mix of con taminants. The interaction 

between these contaminants, and the consequent effect(s), if any, on overall groundwater 

contamination will need to be further evaluated following several quarters of groundwater 

monitoring. Importantly, the risk-based exposure pathway is incomplete due to the absence of a 

receptor group. Therefore, while it is achowledged that contaminant concentrations are present 

that exceed their applicable RBC screening levels, the exposure pathway is considered invalid. 

Seven organic compounds were present in groundwater at concentrations that exceed their 

respective saltwater surface water chronic screening values (ethylbenzene, toluene, acenapthene, 

fluoranthene, naphthalene, 4,4'-DDD, and 4,4'-DDT). The majority of the exceedances of the 

surface water chronic screening levels for ethylbenzene and toluene were recorded at location 

637001 . Acenapthene, fluoranthene, naphthalene, 4,4'-DDD, and 4,4'-DDT exceedances were 

all detected at location 637003. 

Four inorganic analytes (copper, lead, mercury, and zinc) were detected at locations 637001 and 

637003 at concentrations in groundwater that exceeded the applicable surface water chronic 

screening levels. Based on the first-quarter groundwater monitoring sampling results, the 

groundwater-to-surface water migration pathway does have merit purely from a chemical 
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standpoint. From a physical perspective, groundwater flow exhibit components that are consistent 

with discharge to the Cooper River (1000 feet to the northeast) and Shipyard Creek (1250 feet to 2 

the southeast). However, significant attenuation of these constituents through dispersion, 3 

retardation, and potentially biological reduction can reasonably be expected to occur over these 

distances. Further attenuation of concentrations through dilution will also occur upon discharge 5 

into the surface water at these receptor points. To fully evaluate the potential risk associated with 6 

this pathway, from a physico-chemical perspective, will require specialized sampling for 7 

constituents indicative of bioattenuation, as well as several quarters of data simply to establish s 

empirical trends. Irregardless, the pathway has merit, but the level of significance associated with 9 

it requires further data and analysis. 	 to 

10.7.7.3 Soil-to-Air Cross-Media Transport 	 11 

Table 10.7.18 lists the VOCs that were detected in surface soil samples collected at AOC 637, 12 

along with the corresponding soil-to-air volatilization screening criteria. No VOCs were detected 13 

in surface soil at AOC 637, consequently, the soil-to-air migration pathway is not considered 14 

valid. 	 is 

10.7.7.4 Fate and Transport Summary 	 16 

One organic compound — hydrazine — and one inorganic analyte — thallium — were detected in 17 

surface soil at concentrations that exceeded the applicable SSLs. Hydrazine was present in surface is 

soil, subsurface soil and groundwater. Thallium was detected in surface soil at one location at 19 

concentrations exceeding the applicable SSL. The presence of hydrazine is consistent with the 20 

historical activities at AOC 637; however, the presence of thallium is more likely a natural 21 

component of the dredged spoil used to fill the site. The presence of hydrazine in the surface soil, 22 

subsurface soil, and groundwater indicates that the soil-to-groundwater migration 	 23 
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standpoint. From a physical perspective, groundwater flow exhibit components that are consistent 

with discharge to the Cooper River (1000 feet to the northeast) and Shipyard Creek (1250 feet to 

the southeast). However, significant attenuation of these constituents through dispersion, 

retardation, and potentially biological reduction can reasonably be expected to occur over these 

distances. Further attenuation of concentrations through dilution will also occur upon discharge 

into the surface water at these receptor points. To fully evaluate the potentid risk associated with 

this pathway, from a physico-chemical perspective, will require specialized sampling for 

constituents indicative of bioattenuation, as well as several quarters of data simply to establish 

empirical trends. Irregardless, the pathway has merit, but the level of significance associated with 

it requires further data and analysis. 

10.7.7.3 Soil-to- Air Cross-Media Transport 

Table 10.7.18 lists the VOCs that were detected in surface soil samples collected at AOC 637, 

along withthe corresponding soil-to-air volatilization screening criteria. No VOCs were detected 

in surface soil at AOC 637, consequently, the soil-to-air migration pathway is not considered 

valid. 

10.7.7.4 Fate and Transport Summary 

One organic compound - fnydrazine - and one inorganic analyte - thallium - were detected in 

surface soil at concentrations that exceeded the applicable SSLs. Hydrazine was present in surface 

soil, subsurface soil and groundwater. Thallium was detected in surface soil at one location at 

concentrations exceeding the applicable SSL. The presence of hydrazine is consistent with the 

historical activities at AOC 637; however, the presence of thallium is more likely a natural 

component of the dredged spoil used to fill the site. The presence of hydrazine in the surface soil, 

subsurface soil, and groundwater indicates that the soil-to-groundwater migration 



Table 10.7.18 
Soil to Air Volatilization Screening Analysis 
NAVBASE Charleston, Zone G: AOC 637 
Charleston, South Carolina 

..... 

VOCs 

Maximum 
Concentration 

in Surface 
Soil 

Soil to 
Air 

SSL* Units 
Exceeds 

SSL 

Carbon disulfide 1 720000 UG/KG NO 

Notes: 
* - Soil screening levels for transfers from soil to air were obtained from USEPA Soil 

Screening Guidance, Technical Background Document Appendix A, May 1996 
(first preference) or from Soil Screening Levels - Transfers from Soil to Air, USEPA 
Region III Risk-Based Concentration Table, June 1996. 

NA - Not available 

Table 10.7.18 
Soil to Air Volatilization Screening Analysis 
NAVBASE Charleston, Zone G: AOC 637 
Charleston, South Carolina 

Carbon disulfide 

Notes: 
* - Soil screening levels for transfers &om soil to air were obtained from USEPA Soil 

Sclvening Guidance, Technical Background Document Appendix A, May 1996 
(first preference) or from Soil Screening Levels - Transfers fnrm Soil to Air, USEPA 
Region 111 Risk-Based Concentration Table, June 1996. 

NA - Not available 
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pathway for hydrazine has merit. The significance of the pathway for thallium is unclear due to 1 

its absence above SSLs in subsurface soil. Three organic compounds (benzene, 1,4- 2 

dichlorobenzene and hydrazine), and three inorganic analytes (barium, lead and thallium) were 3 

detected in concentrations in groundwater at AOC 637 that exceeded the tap water RBCs. Based 4 

on the first-quarter groundwater monitoring sampling results, the risk -based exposure pathways 5 

for these analytes have merit. Each of the groundwater monitoring locations has a peculiar mix 6 

of contaminants, and the interaction between these groupings of constituents and the consequent 7 

effect(s), if any, on overall groundwater contamination will need to be further evaluated following 8 

several quarters of groundwater monitoring. However, the risk-based exposure pathway is 9 

incomplete due to the absence of a receptor group; therefore, the exposure pathways are 10 

considered invalid. 	 11 

Seven organic compounds - ethylbenzene, toluene, acenapthene, fluoranthene, naphthalene, 12 

4,4'-DDD, and 4,4'-DDT- and four inorganics - copper, lead, mercury, and zinc - were present 13 

groundwater in concentrations that exceeded the surface water chronic screening values. Based 14 

on the first-quarter groundwater monitoring results and flow conditions, these pathways have 15 

merit. However, significant attenuation of these constituents through dispersion, retardation, and 16 

potentially biological reduction can reasonably be expected to occur over the distances to the 17 

nearest surface water receptors. To fully evaluate the potential risk associated with this pathway, is 

from a physico-chemical perspective, will require specialized sampling for constituents indicative 19 

of bioattenuation, as well as several quarters of data simply to establish empirical trends and 20 

conclusive flow directions; therefore, the pathway has merit but the level of significance associated 21 

with it requires further data and analysis. No VOCs were detected above the soil-to-air 22 

volatilization screening levels, thus the soil-to-air pathway is not considered valid. 	 23 
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pathway for hydrazine bas merit. The significance of the pathway for thallium is unclear due to 

its absence above SSLs in subsurface soil. Three organic compounds (benzene, 1,4- 

dichlorobenzene and hydrazine), and three inorganic analytes (barium, lead and thallium) were 

detected in co~lcentrations in groundwater at AOC 637 that exceeded the tap -water RBCs. Based 

on the firstquarter groundwater monitoring sampling results, the risk -based exposure pathways 

for these analytes have merit. Each of the groundwater monitoring locations has a peculiar mix 

of con taminants, and the interaction between these groupings of constituents and the consequent 

effect(s), if any, on overall groundwater contamination will need to be further evaluated following 

several quarters of groundwater monitoring. However, the risk-based exposure pathway is 

incomplete due to the absence of a receptor group; therefore, the exposure pathways are 

considered invalid. 

Seven organic compounds - ethylbenzene, toluene, acenapthene, fluoranthene, naphthalene, 

4,4'-DDD, and 4,4'-DDT- and four inorganics - copper, lead, mercury, and zinc - were present 

groundwater in concentrations that exceeded the surface water chronic screening values. Based 

on the first-quarter groundwater monitoring results and flow conditions, these pathways have 

merit. However, significant attenuation of these constituents through dispersion, retardation, and 

potentially biological reduction can reasonably be expected to occur over the distances to the 

nearest surface water receptors. To fully evaluate the potential risk associated with this pathway, 

from a physicochernical perspective, will require specialized sampling for constituents indicative 

of bioattenuation, as well as several quarters of data simply to establish empirical trends and 

conclusive flow directions; therefore, the pathway has merit but the level of significance associated 

with it requires further data and analysis. No VOCs were detected above the soil-to-air 

volatilization screening levels, thus the soil-to-air pathway is not considered valid. 
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10.7.8 Human Health Risk Assessment 	 i 

10.7.8.1 Site Background and Investigative Approach 	 2 

AOC 637 was a former burning dump located between Dyess Avenue and Bainbridge Avene. The 3 

investigative activities centered around the waste burning activities that have occurred at this site. 4 

During the investigation, a total of seven soil borings were advanced. Samples were collected 5 

from the upper interval at all locations and two lower intervals to identify potential impacts 6 

resulting from the activities listed above. Surface soil data was used to quantitatively assess the 7 

direct contact soil exposure pathways. Indirect exposures to contaminants reported in subsurface 8 

soil via cross media transfer were assessed in the previous section, Fate and Transport Assessment 9 

for AOC 637. Three monitoring wells were installed in the shallow aquifer. Data from the initial io 

sampling event for each well were used to quantitatively assess groundwater exposure pathways. 11 

Sections 10.9.3 and 10.9.5 provide summaries of the sampling effort for soil and groundwater at 12 

AOC 637. 	 13 

10.7.8.2 COPC Identification 	 14 

Soil 	 15 

Based on the screening comparisons described in Section 7 of this RFI and presented in 16 

Table 10.7.19, Arsenic, BEQs, hydrazine, and thallium were identified as COPCs for surface soil. 17 

Aluminum, beryllium, and manganese were detected at maximum concentrations exceeding their 18 

RBCs but not exceeding their background concentrations. These inorganics were therefore 19 

eliminated from further consideration in the AOC 637 HHRA. Wilcoxon rank sum test analyses 20 

did not result in the inclusion of any parameter that had been screened out on the basis of 21 

background concentration. 	 22 
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10.7.8 Human Health Risk Assessment 

10.7.8.1 Site Background and Investigative Approach 

AOC 637 was a former burning dump located between Dyess Avenue and Bainbridge Avene. The 

investigative activities centered around the waste burning activities that have occurred at this site. 

During the investigation, a total of seven soil borings were advanced. Samples were collected 

from the upper interval at all locations and two lower intervals to identify potential impacts 

resulting from the activities listed above. Surface soil data was used to quanthtively assess the 

direct contact soil exposure pathways. Indirect exposures to con taminants reported in subsurface 

soil via cross media transfer were assessed in the previous section, Fate and Transport Assessment 

for AOC 637. Three monitoring wells were installed in the shallow aquifer. Data from the initial 

sampling event for each well were used to quantitatively assess groundwater exposure pathways. 

Sections 10.9.3 and 10.9.5 provide summaries of the sampling effort for soil and groundwater at 

AOC 637. 

10.7.8.2 COPC Identification 

Soil 

Based on the screening comparisons described in Section 7 of this RFI and presented in 

Table 10.7.19, Arsenic, BEQs, hydrazine, and thallium were identified as COPCs for surface soil. 

Aiuminum, beryllium, and manganese were detected at maximum concentrations exceeding their 

RBCs but not exceeding their background concentrations. These inorganics were therefore 

eliminated from further consideration in the AOC 637 HHRA. Wilcoxon rank sum test analyses 

did not result in the inclusion of any parameter that had been screened out on the basis of 

background concentration. 



Table 10.7.19 
Chemicals Present in Site Samples 
AOC 837 - Surface Soil 
NAVBASE Charleston. Zone G 
Charleston, South Carolina 

Parameter 

Frequency 
of 

Detection 

Range 
of 

Detection 

Average 
Detected 

Conc. 

Range 
of 

SQL 

Screening Concentrations 

RBC 	Background Units 

Number 
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Aroclor-1260 1 7 120 120 120 320 	NA UG/KG 1 

Carcinogenic PAH, 
B(a)P Equiv. • 6 7 15.59 1507.2 654 88 	NA UG/KG 4 
Benzo(a)anthracene • 5 7 56 1000 553 880 	NA UGIKG 1 
Benzo(b)tluoranthene " 5 7 54 1400 477 880 	NA UG/KG 1 
►Chrysene 6 7 51 1200 562 88000 	NA UG/KG 
Dlbenz(a,h)anthracene " 3 7 160 320 217 88 	NA UG/KG 3 
Indeno(1.2,3-cd)pyrene 4 7 168.5 560 375 880 	NA UG/KG 
Benzo(k)fluoranthene 5 7 40 720 367 8800 	NA UG/KG 
Benzo(a)pyrene ' 5 7 56 890 517 88 	NA UG/KG 4 

TCDD Equivalents 
Dioxin Equiv. 2 2 0.3401 0.5712 0.46 1000 	NA NG/KG 
1234678-HpCDD 2 2 14.9 18.5 16.7 NA 	NA NG/KG 
1234678-HpCDF 1 2 1.76 1.76 1.8 NA 	NA NG/KG 
123678-F1:X13D 1 2 0.738 0.738 0.74 NA 	NA NG/KG 
123789-HxCDD 1 2 1.25 1.25 1.3 NA 	NA NG/KG 
123478-HxCDF 1 2 0.572 0.572 0.57 NA 	NA NG/KG 
OCDD 2 2 115 183 149 NA 	NA NG/KG 
OCDF 2 2 1.3 4.35 2.8 NA 	NA NG/KG 

Inorganics 
Aluminum (Al) 7 7 4010 14700 6598 7800 	18700 MG/KG 1 
Antimony (Sb) 1 7 0.47 0.47 0.47 3.1 	2.89 MG/KG 
Arsenic (As) • 7 7 4.2 19 8.4 0.43 	17.2 MG/KG 7 1 
Barium (Ba) 7 7 11.6 40.3 28.0 550 	109 MG/KG 
Beryllium (Be) 7 7 0.27 0.785 0.46 0.15 	1.2 MG/KG 7 
Cadmium (Cd) 7 7 0.09 0.59 0.42 3.9 	1.07 MG/KG 
Calcium (Ca) N 7 7 9270 103000 58024 NA 	NA MG/KG 
Chromium (Cr) 7 7 8.5 30.4 20.1 39 	42.8 MG/KG 
Cobalt (Co) 7 7 0.92 4 2.4 470 	8.6 MG/KG 
Copper (Cu) 7 7 11.1 107 42.8 27000 	260 MG/KG 
Cyanide (CN) 1 6 0.27 0.27 0.27 180 	0.38 MG/KG 
Iron (Fe) N 7 7 4030 16600 7909 NA 	NA MG/KG 
Lead (Pb) 7 7 14.05 98 53.2 400 	181 MG/KG 
Magnesium (Mg) N 7 7 580 2990 1771 NA 	NA MG/KG 
Manganese (Mn) 7 7 33.2 186 101 180 	325 MG/KG 1 
Mercury (Hg) 5 7 0.14 0.62 0.28 2.3 	1.03 MG/KG 
Nickel (Ni) 7 7 4.1 22.1 12.3 180 	20.6 MG/KG 1 
Potassium (K) N 7 7 239 1410 888 NA 	NA MG/KG 
Selenium (Se) 4 7 0.45 1.1 0.75 39 	1.22 MG/KG 
Sodium (Na) N 7 7 325 575 413 NA 	NA MG/KG 
Thallium (TI) ' 2 7 0.82 1.06 0.94 0.63 	0.85 MG/KG 2 1 
Tin (Sn) 3 7 1.65 10.6 5.7 4700 	9.67 MG/KG 1 
Vanadium M 7 7 8.9 37.05 19.2 55 	60.9 MG/KG 
Zinc (Zn) 7 7 39.7 234 129 2300 	519 MG/KG 

Pesticides 
alpha-Chlordane 3 7 2.6 39 14.7 1800 	NA UG/KG 
gamma-Chlordane 6 7 2.2 73 15.5 1800 	NA UG/KG 
4,4.-DDD 1 7 12 12 12.0 2700 	NA UGIKG 
4,4'-ODE 4 7 4.1 20 11.7 1900 	NA UG/KG 
4,4'-DDT 2 7 29 36 32.5 1900 	NA UG/KG 
Endosulfan II 1 7 3.3 3.3 3,3 47000 	NA UG/KG 
Endrin 1 7 15 15 15.0 2300 	NA UG/KG 
Endrin aldehyde 1 7 5.5 5.5 5.5 2300 	NA UGIKG 
Endrin ketone 1 7 11 11 11.0 2300 	NA UGIKG 
Heptachlor 2 7 3.9 13 8.5 140 	NA UG/KG 
Heptachlor epoxide 1 7 2.8 2.8 2.8 70 	NA UG/KG 

Table 10.7.1Q 
Chemicals Premfi in Site Sarnplss 
AOC 637 - Surface Soil 
NAVBASE - Charleston, tone G 
Charleston, South Carolina 

* 

N 

N 
Lead (Pb) 
Magnesium (Mg) N 
Manganese (Mn) 
Mercury (Ha 
Nickel (Ni) 
Potassium (K) N 
Selenium (Se) 
Sodium (Na) N 
Thallium (TI) 
Tin (Sn) 
Vanadium (V) 
Zinc (Zn) 

Postlcldn 
alpha-Chlordane 
gamma-Chlordane 
4,4-DO0 
4,4'-DDE 
4,4'-DDT 
Endosulfan I I  
Endrin 
Endrin aldehyde 
Endrin ketone 
HeptaChlor 
HeplaChlor epoxide 

Rang0 
of 
SQL 

73 93 

855.07 855.07 
370 390 
370 370 
370 370 
360 390 
370 390 
380 370 
370 390 

NA NA 
NA NA 

2.66 2.66 
0.398 0.398 
0.415 0.415 
0.319 0.319 
NA NA 
NA NA 

NA NA 
0.32 0.37 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 

0.11 0.12 
NA NA 
NA NA 
NA NA 
NA NA 

0.05 0.07 
NA NA 
N4 NA 

0.33 0.37 
NA NA 

0.37 0.4 
1 3.5 

NA NA 
NA NA 

1.5 1.6 
1.6 1.6 
2.7 3.1 
2.7 3.1 
2.7 13 
2.7 7.1 
2.7 4.6 
2.7 3.1 
2.7 3.1 
1.4 1.6 
1.4 5.4 

T 

Frequency 
of 

Detec(ion 

1 7 

6 7 
5 7 
5 7 
6 7 
3 7 
4 7 
5 7 
5 7 

2 2 
2 2 
1 2  
1 2 
1 2 
1 2 
2 2 
2 2 

7 7 
1 7 
7 7 
7 7 
7 7 
7 7 
7 7 
7 7 
7 7 
7 7 
1 6 
7 7 
7 7 
7 7 
7 7 
5 7 
7 7 
7 7 
4 7 
7 7 
2 7 
3 7 
7 7 
7 7 

3 7 
6 7 
1 7 
4 7 
2 7 
1 7 
1 7 
1 7 
1 7 
2 7 
1 7 

Summing Conceniratbns 

RBC Badtgrwnd 

320 NA 

88 NA 
880 NA 
880 NA 

88000 NA 
88 NA 

880 NA 
8800 NA 

88 NA 

1000 NA 
NA NA 
NA NA 
NA NA 
NA NA 
MA NA 
NA M4 
NA NA 

7800 18700 
3.1 2.89 

0.43 17.2 
550 109 
0.15 
3.9 1.07 
NA NA 
39 42.8 

470 8.8 
27000 260 

160 0.38 
NA NA 

4W 101 
NA NA 
180 325 
2.3 1.03 
160 20.6 
NA NA 
39 1.22 
NA NA 

0.63 0.85 
4700 9.67 

55 80.0 
2300 519 

1800 NA 
1800 Nh 
2700 NA 
IWX) NA 
1900 NA 

47000 NA 
2300 NA 
2300 NA 
2300 NA 
140 NA 
70 NA 

Range Average 
of Detected 

Detedion Cow. 

120 120 120 

15.59 1507.2 654 
56 lo00 553 
54 1400 477 
51 I200 562 

160 320 217 
168.5 560 375 

40 720 367 
56 890 517 

0.3401 0.5712 0.46 
14.9 18.5 16.7 
1.76 1.76 1.8 

0.738 0.738 0.74 
1.25 1.25 1.3 

0.572 0.572 0.57 
115 183 149 
1.3 4.35 2.8 

4010 14700 6598 
0.47 0.47 0.47 
4.2 19 8.4 

11.6 40.3 28.0 
0.27 0.785 0.46 
0.09 0.59 0.42 
9270 103000 58024 

8.5 30.4 20.1 
0.92 4 2.4 
11.1 107 42.8 
0.27 0.27 0.27 
4030 16600 7909 
14.05 98 53.2 

580 2990 i n 1  
33.2 186 101 
0.14 0.62 0.28 
4.1 22.1 12.3 
239 1410 686 
0.46 1.1 0.75 
325 575 413 
0.82 1.08 0.94 
1.65 10.6 5.7 
8.9 37.05 19.2 

39.7 234 129 

2.6 39 14.7 
2.2 73 15.5 
12 12 12.0 

4.1 20 11.7 
29 36 32.5 
3.3 3.3 3.3 
15 15 15.0 

5.5 5.5 5.5 
11 11 11.0 

3.9 13 8.5 
2.8 2.8 2.8 

Units 

UGIKG 

UGlKG 
UOIKG 
UGlKG 
UGMG 
UGlKG 
UGMG 
UGMG 
U M G  

NGlKG 
NGlKG 
NGMG 
NWKG 
NGMG 
NGKG 
NWKG 
NGlKG 

MGlKG 
MGMG 
MGKG 
M M G  

1.2MGlKG 
MGlKG 
MGIKG 
MGlKG 
MGlKG 
MGlKG 
MGMG 
MGKG 
MGNG 
MGlKG 
MGlKG 
MG/KG 
MGlKG 
MOn<G 
MGKG 
MGIKG 
MGlKG 
MGlKG 
MGKG 
MGIKG 

UGlKG 
UGlKG 
UGKG 
W K G  
UGlKG 
U M G  
UGIKG 
UGlKG 
UGKG 
UGlKG 
UGMG 

Number 
E x d i n g  
RBC Bkgd 

I 

4 
1 
1 

3 

4 I 

1 

7 1 

7 

1 

1 

2 1 
1 



Seenlvoiattles 
Acenaphthene 4 7 100 200 155 370 390 470000 NA UG/KG 
Acenaphthylene 1 7 45 45 45.0 380 410 230000 NA UG/KG 
Anthracene 4 7 240 410 323 370 390 2300000 NA UG/KG 
Benzo(g,h,i)perylene 5 7 50 680 356 370 390 230000 NA UG/KG 
tis(2-Ethylhexyl)phthalate 2 7 84 100 92.0 360 410 48000 NA UG/KG 
Dibenzofuran 3 7 88 100 83.7 370 410 31000 NA UG/KG 
Fluoranthene 7 7 59 1700 815 NA NA 310000 NA UG/KG 
Fluorene 4 7 95 200 151 370 390 310000 NA UG/KG 
2-Methylnaphthalene 3 7 55 120 78.3 370 410 310000 NA UG/KG 
Naphthalene 2 7 77 180 119 360 410 310000 NA UG/KG 
Phenanthrene 6 7 82 2400 1037 370 370 230000 NA UG/KG 
Pyrene 7 7 80 2800 1007 NA NA 230000 NA UG/KG 

Volatile Organics 
Carbon disulfide 1 8 1 1 1.0 5 6 780000 NA UG/KG 

Propellants 
Hydrazine ' 5 5 65.5 213 140 NA NA 210 NA UG/KG 1 

Notes: 
' - Identified as a COPC 
N - Essential nutrient 
SQL - Sample quantitahon limit 
MG/KG - milligram per kilogram 
UG/KG - microgram per kilogram 
NG/KG - nanogram per kilogram 
NA - Not applicable 

Notes: 
' - ldenmnrd as a COPC 
N - Essential nutrient 
SOL - Sample quantftation limit 
MGlKG - milligram per kilqram 
UGlKG - microgram per kilogram 
NGIKG - nanqram per kilogram 
NA - Not applicaMe 

VohUk Orgrnlu 
Carbon disulfhle 

Prnpltrnts 
Hydazine 

4 7 
1 7 
4 7 
5 7  
2 7 
3 7 
7 7 
4 7 
3 7 
2 7 
6 7 
7 7 

1 6  

5 5 

100 200 155 
45 45 45.0 

240 410 323 
5 0 8 8 0  356 
84 100 92.0 
66 100 83.7 
59 1700 El5  
95 200 153 
55 120 78.3 
n iso 119 
82 2400 1037 
80 2600 to07 

1 1 1 .O 

65.5 213 140 

370 390 
380 410 
370 390 
370 390 
360 410 
370 410 
M4 NA 
370 390 
370 410 
rn 410 
370 370 
NA UA 

5 6 

NA NA 

470000 NA 
230000 NA 

23M)[100 NA 
230000 NA 
46000 NA 
31 000 NA 

310000 Nh 
310000 It4 
310000 NA 
31ooo0 NA 
230000 NA 
230000 NA 

780000 NA 

210 NA 

UGlKG 
W G  
UG/KG 
UGlKG 
UGIKG 
UGMG 
UGlKG 
UGIKG 
UGtKG 
UGIKG 
UGIKG 
UGlKG 

UGIKG 

UGlKG 1 
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Groundwater 	 1 

As shown in Table 10.7.20, antimony, barium, benzene, chlorobenzene, chromium, ethylbenzene 2 

1,4-dichlorobenzene, hydrazine, lead, 4-methylphenol, naphthalene, tetryl, thallium, toluene, and 3 

xylene (total) were identified as COPCs in shallow groundwater for AOC 637. 2-Methylphenol 4 

was retained as a COPC due to its similarity with 4-methyiphenol. Arsenic and manganese were 5 

detected at maximum concentrations exceeding their RBCs but not exceeding their background 6 

concentration. These inorganic parameters were therefore eliminated from further consideration 7 

in the AOC 637 HHRA. An insufficient number of groundwater samples were collected to run s 

Wilcoxon rank sum test analyzes; therefore these analyses were not performed for AOC 637 9 

groundwater. 	 io 

10.7.8.3 Exposure Assessment 	 11 

Exposure Setting 	 12 

AOC 637 is a moderately developed urban setting, approximately 1,100 feet southwest of the 13 

waterfront along the Cooper River. The site is currently a gravel parking area which would 14 

prevent direct contact with soil, but would not inhibit migration of potential contaminants to 15 

groundwater or air. All potable water is provided through the city's water supply. Shallow 16 

groundwater at the site is not currently nor anticipated to be used in the future as potable or 17 

process water. 	 18 

Potentially Exposed Populations 	 19 

Potentially exposed populations are current and future site workers, hypothetical future site 20 

residents, and adolescent trespassers. Future site resident and site worker exposure scenarios were 21 

addressed quantitatively in this risk assessment. Current exposure to workers is discussed 22 

qualitatively in relation to the future workers and future residents. The hypothetical future site 23 

worker scenario assumes continuous exposure to surface soil conditions. Current site workers' 24 

exposure would be less than that assumed for the hypothetical future site worker scenario because 25 
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Groundwater 

As shown in Table 10.7.20, antimony, barium, benzene, chlorobenzene, chromium, ethylbenzene 

1,4dichlorobenzene, hydrazine, lead, 4-methylphenol, naphthalene, tetryl, thallium, toluene, and 

xylene (total) were identified as COPCs in shallow groundwater for AOC 637. 2-Methylphenol 

was retained as a COPC due to its similarity with 4-methylphenol. Arsenic and manganese were 

detected at maximum concentrations exceeding their RBCs but not exceeding their background 

concentration. These inorganic parameters were therefore eliminated from further consideration 

in the AOC 637 HHRA. An insufficient number of groundwater samples were collected to run 

Wilcoxon rank sum test analyzes; therefore these analyses were not performed for AOC 637 

groundwater. 

10.7.8.3 Exposure Assessment 

Exposure Setting 

AOC 637 is a moderately developed urban setting, approximately 1,100 feet southwest of the 

waterfront along the Cooper River. The site is currently a gravel parlung area which would 

prevent direct contact with soil, but would not inhibit migration of potential contaminants to 

groundwater or air. All potable water is provided through the city's water supply. Shallow 

groundwater at the site is not currently nor anticipated to be used in the future as potable or 

process water. 

Potentidly Exposed Populations 

Potentially exposed populations are current and future site workers, hypothetical future site 

residents, and adolescent trespassers. Future site resident and site worker exposure scenarios were 

addressed quantitatively in this risk assessment. Current exposure to workers is discussed 

qualitatively in relation to the future workers and future residents. The hypothetical future site 

worker scenario assumes continuous exposure to surface soil conditions. Current site workers' 

exposure would be less than that assumed for the hypothetical future site worker scenario because 



Table 10.7.20 
Chemicals Present in Site Samples 
AOC 637 - Groundwater 
NAVBASE - Charleston, Zone G 
Charleston, South Carolina 

Parameter 

Frequency 
of 

Detection 

Range 
of 

Detection 

Average 
Detected 

Conc. 

Range 
of 

SQL 

Screening Concentrations 

RBC 	Background Units 

Number 
Exceeding 
RBC Bkgd 

Inorganics 
Aluminum (AI) 3 	3 67.8 415 195.7 NA NA 3700 692 UG/L 
Antimony (Sb) • 2 	3 6.8 8.7 7.8 1.6 1.6 1.5 4.85 UG/L 2 2 
Arsenic (As) 2 	3 7.6 7.9 7.8 2.1 2.1 0.045 17.8 UG/L 2 
Barium (Ba) * 3 	3 211 6000 3227 NA NA 260 31 UGIL 2 3 
Cadmium (Cd) 2 	3 0.35 0.36 0.36 0.5 0.5 1.8 0.53 UG/L 
Calcium (Ca) N 3 	3 124000 233500 170833 NA NA NA NA UG/L 
Chromium (Cr) • 3 	3 1.4 33.6 13.4 NA NA 18 3.88 UG/L 1 2 
Cobalt (Co) 2 	3 1.2 2.25 1.7 0.9 0.9 220 1.45 UG/L 1 
Copper (Cu) 1 	3 118 118 118 1.9 2.1 150 8.33 UG/L 1 
Iron (Fe) N 3 	3 6607 18800 13436 NA NA NA NA UG/L 
Lead (Pb) * 3 	3 1.2 44.1 19.5 NA NA 15 4.6 UG/L 1 1 
Magnesium (Mg) N 3 	3 38080 212000 107153 NA NA NA NA UG/L 
Manganese (Mn) 3 	3 209 416 313 NA NA 84 2906 UG/L 3 
Mercury (Hg) 1 	3 0.33 0.33 0.33 0.1 0.1 1.1 NA UG/L 
Nickel (Ni) 3 	3 3.3 12.45 6.9 NA NA 73 4.08 UG/L 2 
Potassium (K) N 3 	3 38000 205000 111083 NA NA NA NA UG/L 
Silver (Ag) 1 	3 1.7 1.7 2 1.6 1.9 18 1.65 UG/L 1 
Sodium (Na) N 3 	3 644000 3410000 1974500 NA NA NA NA UG/L 
Thallium (TI) * 2 	3 3 5.5 4.3 5 5 0.29 NA UG/L 2 
Vanadium (\/) 2 	3 1.5 5.7 3.6 1.1 1.1 26 15.4 UG/L 
Zinc (Zn) 3 	3 58,4 363 163.4 NA NA 1100 15.6 UG/L 3 

Pesticides 
4,4'-DDD 1 	3 0.21 0.21 0.21 0.08 0.08 0.28 NA UG/L 
4,4'-DDT 1 	3 0.12 0.12 0.12 0.08 0.08 0.2 NA UG/L 

SemivoiatIle Organics 
Acenaphthene 2 	3 3 12.5 7.8 10 10 220 NA UG/L 
Anthracene 1 	3 11 11 11.0 10 10 1100 NA UG/L 
Dibenzofuran 2 	3 1 13.5 7.3 10 10 15 NA UG/L 
1,4-Dichlorobenzene • 2 	3 2 2 2.0 10 10 0.44 NA UG/L 2 
2,4-Dichlorophenol 1 	3 4 4 4.0 10 10 11 NA UG/L 
2,4-Dimethylphenol 2 	3 28 48 38.0 10 10 73 NA UG/L 
Fluoranthene 1 	3 9 9 9.0 10 10 150 NA UG/L 
Fluorene 2 	3 2 15 8.5 10 10 150 NA UGIL 
2-Methylnaphthalene 2 	3 3 39 21.0 10 10 150 NA UG/L 
2-Methylphenol 2 	3 19 25 22.0 10 10 180 NA UG/L 
4-Methylphenol • 1 	3 50 50 50.0 10 10 18 NA UG/L 1 
Naphthalene • 2 	3 20 240 130 10 10 150 NA UG/L 1 
Phenanthrene 2 	3 1 55 28.0 10 10 110 NA UG/L 
Phenol 2 	3 6 9.5 7.8 10 10 2200 NA UG/L 
Pyrene 1 	3 6 6 6.0 10 10 110 NA UGIL 

Volatile Organics 
Acetone 2 	3 6.5 25 15.8 100 100 370 NA UG/L 
Benzene • 2 	3 3 55 29.0 5 5 0.36 NA UG/L 2 
Chlorobenzene • 3 	3 2 38 15.7 NA NA 3.9 NA UGIL 2 
Ethylbenzene * 1 	3 440 440 440 5 5 130 NA UGIL 1 
4-Methyl-2-pentanone 1 	3 22 22 22.0 10 10 290 NA UGIL 
Toluene • 2 	3 2 92 47.0 5 5 75 NA UGIL 1 
Xylene (Total) • 2 	3 6 6300 3153 5 5 1200 NA UGIL 1 

Propellants 
Hydrazine ' 2 	2 5.8 7.65 6.7 NA NA 0.022 NA UG/L 2 
Tetryl * 1 	2 38 38 38.0 10 10 37 NA UGIL 1 

--,,, 

Notes: 
- Identified as a COPC 

N - Essential nutrient 
SQL - Sample quantitation limit 
UG/L - microgram per liter 
NA - Not applicable 

Table 10.7.20 
Chemicals Present in Site Samples 
AOC 637 - Groundwater 
N A W S E  - Charleston. Zone G 
Charhrston, South Carolina 

Fmueney mnge AvMDge Range SaesninQ Coneentrations Number 
of of Detected of Exceeding 

Dstedion Detection Conc. SQL RBC Background Units RBC Bkgd 

3 3 67.8 415 195.7 NA MA 3700 692 UGlL 
2 3 6.0 8.7 7.8 1.6 1.6 1.5 4.85 UGlL 2 2 

Arsenic (As) 2 3 7.6 7.9 7.8 2.1 2.t 0.045 17.1 UG/L 2 
Barium (Ba) 3 3 213 6000 3227 NA NA 260 31 UG/L 2 3 
Cadmium (Cd) 2 3 0.35 0.36 0.38 0.5 0.5 1 .1 0.53 UOIL 
Catdurn (Ca) N 3 3 124000 233500 170833 NA NA NA NA UGlL 
Chromium (Cr) 3 3 1.4 33.6 13.4 NA NA 16 3.88UGlL 1 2 

SemivolrUk Organics 
3 12.5 

20 240 

Notas: 
" - Identifled as a COPC 
N - Essential nutrient 
SQL - Sampb quadtation limit 
UG/L - rniaogram per liter 
NA - Not applicable 
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of their limited soil contact. Therefore, future worker assessment is considered to be 

conservatively representative of current site workers. Since future use of the site is uncertain, the 2 

adolescent trespasser was qualitatively addressed relative to the child resident. The future site 3 

resident scenario was built on the premise that existing buildings would be removed and replaced 4 

with dwellings. 	 s 

Exposure Pathways 	 6 

Exposure pathways for the hypothetical future site resident are dermal contact and incidental 7 

ingestion of surface soils. The exposure pathways for current and future site workers are the s 

same as those for the future site resident with respect to soil. Uniform exposure was assumed for 9 

all sample locations. The groundwater pathway for the hypothetical future site residents and site to 

workers is incidental ingestion of groundwater and inhalation of VOCs resulting from domestic 11 

or process use of groundwater. Table 10.7.21 presents the justification for exposure pathways 12 

assessed in this HHRA. 	 13 

Exposure Point Concentrations 	 14 

Since less than ten samples were collected in surface soil and groundwater, maximum detected 15 

concentrations were used as EPCs, as discussed in Section 7 of this RFI. 	 16 

Table 10.7.21 
Zone G 

AOC 637 
Exposure Pathways Summary 

Potentially Exposed 	Medium and Exposure 	Pathway Selected for 
Population 	 Pathway 	 Evaluation?  Reason for Selection or Exclusion 

Current Land Uses 

 

Current Site 	 Air, hshalation of gaseous 
UsersiMaintenance 	contaminants emanating from 

soil 

Air, Inhalation of chemicals 
entrained in fugitive dust 

No 	Fate and transpott screening did not.identify any 
COPCs for this indirect exposure pathway. 

No 	No surface soil is exposed at AOC 637, inhibiting 
fugitive dust generation. Therefore, this 
exposure pathway was considered insignificant 
compared to the other pathways.  
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of their limited soil contact. Therefore, future worker assessment is considered to be 

conservatively representative of current site workers. Since future use of the site is uncertain, the 

adolescent trespasser was qualitatively addressed relative to the child resident. The future site 

resident scenario was built on the premise that existing buildings would be removed and replaced 

with dwellings. 

Exposure Pathways 

Exposure pathways for the hypothetical future site resident are derrnal contact and incidental 

ingestion of surface soils. The exposure pathways for current and future site workers are the 

same as those for the future site resident with respect to soil. Uniform exposure was assumed for 

all sample locations. The groundwater pathway for the hypothetical future site residents and site 

workers is incidental ingestion of groundwater and inhalation of VOCs resulting from domestic 

or process use of groundwater. Table 10.7.21 presents the justification for exposure pathways 

assessed in this HHRA. 

Exposure Point Concentrations 

Since less than ten samples were collected in surface soil and groundwater, maximum detected 

concentrations were used as EPCs, as discussed in Section 7 of this RFI. 

Tabk 10.7.21 
ZancG 
AOC 637 

Exposure Pathways Summnry 

Potentially Exposed Medium .nd ilsposure Patbw.r Sdened for 
Evallulion? 

Cumnt Sk Air, lahnl.tian af gisews No Fbtc and mnrpott scrmhg did not identify my 
U s c W u m  conumhnntr ermnrting fmm COKk for his W i t  exposure @way. 

mil 

Air. Inhnlation of chemicals No NO surface soil is  exposed at AOC 637, inhibiting 
enmined in fugitive dust fugitive dust genctrtion. ~ r c f o r e ,  this 

cxposurc pathway was considerad insignificant 
commred lo the other oahwanvs. 



Shallow groundwater, 
Ingestion of contaminants 
during potable or general use 

Shallow groundwater, 
Inhalation of volatilized 
shallow groundwater 
contaminants 

Soil, Dermal contact 
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Table 10.7.21 
Zone G 

AOC 637 
Exposure Pathways Summery 

Potentially Exposed 	Medium and Exposure 	Pathway Selected for 
Populalian 	 Pathway, 	 Evaluation?  Reason for Selection or Exclusion 

Shallow groundwater is not currently used as a 
source of potable or process water at AOC 637. 

No 	Shallow groundwater is not currently used as a 
source of potable or process water at AOC 637. 

1101(Qtaalifted), 	Future land use assessinentis considered to be 
conservatively representative of current receptors. 

No (Qualified) 
	

Future land use assessment is considered to be 
conservative 	ntative of current rece rs. 

Future Site Residents 
(Child and Adult) and 
Future Site Worker 

Air, Inhalation of gaseous 
contaminants emanating from 
soil 

Air. Inhalation of rboosirals 
entrained in fugitive dust 

Shallow groundwater, 
Ingestion of contaminants 
during potable or general use 

Shallow groundwater, 
Inhalation of volatilized 
contaminants during domestic 
USG 

Soil, Incidental ingestion 

Soil, Dermal contact 

Wild game or domestic 
animals. Ingestion of tissue 
impacted by media 
contamination 

No 	Fate and transport screening did not identify any 
COPCs for this indirect exposure pathway. 

This exposure pathway was considered 
insignifieam compared, to the other pathways. 

Yes 
	

Shallow groundwater is not likely to be used as a 
source of potable water at AOC 637, however, 
this pathway was considered as a conservative 
measure. 

Yes 
	

Shallow groundwater is not likely to be used as a 
source of process water at AOC 637, however, 
this pathway was considered as a conservative 
measure. 

Yes 	COPCs were identified subsequent to risk-based 
and background screening comparisons. 

Yes 
	

COPCs were identified subsequent to risk-based 
and background screening comparisons. 

No 
	

Hunting/taking of game and/or raising livestock is 
prohibited within the Charleston, South Carolina 
city limits. 

Fruits and vegetables, 	 No 	The potential for significant exposure via this 
Ingestion of plant tissues 	 pathway is low relative to that of other exposure 
grown in media 	 Ethways assessed.  
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Potu~tiPUy W ~ c d i u m  and Exposurr Pathway S e k t d  for 
Patbwa ErPhution? Rcproa for or or orlluiom 

S W o w  gmmdwaacr, No ~ g m u a d w a t u i s a o t c u n c t l r I y  usedasa 
lng&mdcoat.mirrantS source of pot~bk or pmas wakr at AOC 637. 

dor iqgpotaMeore=  

Shallow groundwater, 
lnhalarion of volatilized 
shPllow groundwater 

No Shallow gmmdwatcr is not cumdy used as a 
mme of potable or process water at AOC 637. 

wlmmimm 

soil, tncideabll- No(QunWd) R m u c f r n d u s e s s s e ~ i s ~ i d e r r d t o b c  
conscmtirdy rrprrsmfztk ofcutrent maptan. 

Soil. Demal contact No (Qualihed) Future l a d  w a~scsunent is considerod to be 

Future Site Residents Air. Inhalation of gaseous 
(Child and Adult) nnd cootuninants e m t u g  from 
Future Site Worker soil 

Air. lnbaiPtian of ehcmieals 
mtraintd i n  fhgitjre dnst 

Shallow groundwater, 
Ingestion of conraminants 
during potable or general use 

No Fate a d  transport screening did not identify any 
COPCs for this iodircct expoarc pathway. 

No This exposure pathway was cmiderrd 
Mpifiunt mmpad to the othcr pathways. 

Yes Shallow gmundwater is not likely to be usad as a 
sou= of patsblc water at AOC 637, however, 
this pathway was consided as a conservanvc 
mcaNIZ. 

Shsllow gnmndwarcr, Yes Shailow groundwater ks not likely to be used as a 
hhahtion of vohdlizcd swrcc of pmccss wa&r at AOC 637, however, 
mnmmkmts during domestic this pathway was considered as a c o m t ~ a t h  
Use musure. 

Soil. Incidental ingestion Yes COPCs were identified subsequent m risk-based 
and L c k g d  screening comparisons. 

Yes COPCs w m  idcntitlcd s u k a p n t  to risk-ksed 
ond b a c k g d  screening w m n s .  

Wild game or domestic No Hunnngltnkiag of gune d o t  raising livestock is 
animals, Ingestion of tissue prohibited within the Charleston. South Carolina 
impacted by media city limits. 
contamination 

Fruits mld vegetables, No The pbtcnti.l far significmt exposum via this 
Ingestion of plant tissues pathwry is low relative m that of ottnr e r p o ~ l n  
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Quantification of Exposure 	 1  

Soil 	 2 

CDIs for ingestion and dermal contact with soils are shown in Tables 10.7.22 and 10.7.23, 3 

respectively. 	 4 

Groundwater 	 5 

The CDIs for groundwater ingestion are presented in Table 10.7.24. 	 6 

10.7.8.4 Toxicity Assessment 	 7 

Toxicity assessment terms and methods are discussed in Section 7 of this report. Table 10.7.25 8 

presents toxicological information specific to each COPC identified at AOC 637. This information 9 

was used in the quantification of risk/hazard associated with soil and groundwater contaminants. 10 

Brief toxicological profiles for each COPC are provided in the following paragraphs. 	31 

Antimony belongs to the same periodic group as arsenic. This element is absorbed slowly through 12 

the gastrointestinal tract, which is the target of this element. Another target is the blood, where 13 

antimony concentrates. The primary exposure route for antimony to the general population is 14 

ingestion. Antimony is also a common air pollutant from industrial emissions. USEPA has not 15 

classified antimony as a carcinogen, and the oral RfD is 0.0004 mg/kg-day (Klaassen, et al., 16 

1986). The oral RfD is based on a LOAEL of 0.35 mg/kg-day, an uncertainty factor of 1000, and 17 

a modifying factor of 1 (IRIS). 	 18 

Arsenic exposure via the ingestion route causes darkening and hardening of the skin in chronically 19 

exposed humans. Inhalation exposure to arsenic causes neurological deficits, anemia, and 20 

cardiovascular effects (Klaassen, et al., 1986). USEPA set 0.3 pg/kg-day as the RfD for arsenic 21 

based on a NOAEL of 0.8 pg/kg-day in a human exposure study. Arsenic's effects on the nervous 22 

and cardiovascular systems are primarily associated with acute exposure to higher levels. 	23 

10.7.112 

Zone G RCRA Faciliry Investigation Report 
NAVBASE Charleston 

Section 10 - Site-Spcific Evaluations 
Revision: 0 

Quantification of Exposure 

Soil 

CDIs for ingestion and dermal contact with soils are shown in Tables 10.7.22 and 10.7.23, 

respectively. 

Groundwater 

The CDIs for groundwater ingestion are presented in Table 10.7.24. 

10.7.8.4 Toxicity Assessment 

Toxicity assessment terms and methods are discussed in Section 7 of this report. Table 10.7.25 

presents toxicological information specific to each COPC identifud at AOC 637. This information 

was used in the quantification of riskfhazard associated with soil and groundwater contaminants. 

Brief toxicological profiles for each COPC are provided in the following paragraphs. 

Antimony belongs to the same periodic group as arsenic. This element is absorbed slowly through 

the gastrointestinal tract, which is the target of this element. Another target is the blood, where 

antimony concentrates. The primary exposure route for antimony to the general population is 

ingestion, Antimony is also a common air pollutant from industrial emissions. USEPA has not 

classified antimony as a carcinogen, and the oral RfD is 0.0004 mgfkgday (Klaassen, et al., 

1986). The oral Rfi) is based on a LOAEL of 0.35 mglkg-day, an uncertainty factor of 1000, and 

a modifying factor of I (IRIS). 

Arsenic exposure via the ingestion route causes darkening and hardening of the skin in chronicaIly 

exposed humans. Inhalation exposure to arsenic causes neurological deficits, anemia, and 

cardiovascular effects (Klaassen, et al., 1986). USEPA set 0.3 pglkgday as the RfD for arsenic 

based on a NOAEL of 0.8 pgfkgday in a human exposure study. Arsenic's effects on the nervous 

and cardiovascular systems are primarily associated with acute exposure to higher levels. 



1, 	,0.7.22 
Chronic Daily Intakes 
Incidental Ingestion of Surface Soil 
AOC 637 
NAVBASE - Charleston, Zone G 
Charleston, South Carolina 

Chemical 

Fraction 	Exposure 
Ingested from 	Point 
Contaminated Concentration 

Source * 	(mg/kg) 

Future 	Future 	Future 
Resident adult Resident child Resident lwa 

H-CDI 	H-CDI 	C-CDI 
(mg/kg-day) 	(mg/kg-day) 	(mg/kg-day) 

Future Site 	Future Site 
Worker adult Worker adult 

H-CD! 	C-CDI 
(mg/kg-day) 	(mg/kg-day) 

Inorganics 
Arsenic 19 2.60E-05 2.43E-04 2.97E-05 9.30E-06 3.32E-06 
Thallium 1.06 1.45E-06 1.36E-05 1.66E-06 5.19E-07 1.85E-07 

Semivolatile Organics 
Benzo(a)pyrene equivalent 1 1.507 2.06E-06 1.93E-05 2.36E-06 7.37E-07 2.63E-07 

Propellants 
Hydrazine 1 0.213 2.92E-07 2.72E-06 3.33E-07 1.04E-07 3.72E-08 

NOTES: 
lwa Lifetime weighted average; used to calculate carcinogenic CDI, RAGS Parts A and B 
CDI Chronic Daily Intake in mg/kg-day 

H-CDI CDI for hazard quotient 
C-CD1 CDI for excess cancer risk 

* 	Reflects the estimated fraction of the site impacted by the corresponding COPC. 
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Tab-,. 0.7.23 
Chronic Daily Intakes 
Dermal Contact with Surface Soil 
AOC 637 
NAVBASE - Charleston, Zone G 
Charleston, South Carolina 

Chemical 

Exposure 
Point 

Concentration 
(mg/kg) 

Fraction 	Dermal 
Contacted from Absorption 
Contaminated 	Factor 

Source 	(unitless) 

Future 	Future 	Future 
Resident adult Resident child Resident lwa 

H-CD1 	H-CDI 	C-CDI 
(mgikg-day) 	(mg/kg-day) 	(mg/kg-day) 

Future Site 	Futuer Site 
Worker adult Worker adult 

H-CDI 	C-CDI 
(mg/kg-day) 	(mg/kg-day) 

Inorganics 
Arsenic 19 1 0.001 1.07E-06 3.52E-06 6.68E-07 7.62E-07 2.72E-07 
Thallium 1.06 1 0.001 5.95E-08 1.97E-07 3.73E-08 4.25E-08 1.52E-08 

Semivolatile Organics 
Benzo(a)pyrene Equivalent 1.507 1 0.01 8.46E-07 2.79E-06 5.30E-07 6.05E-07 2.16E-07 

Propellants 
Hydrazine 0.213 1 0.01 1.20E-07 3.95E-07 7.49E-08 8.55E-08 3.05E-08 

NOTES: 
CDI Chronic Daily Intake in mg/kg-day 

H-CDI CDI For hazard quotient 
C-CDI CDI for excess cancer risk 

The dermal absorption factor was applied to the exposure point concentration 
to reflect the different trans-dermal migration of inorganic versus organic chemicals 

* 	Reflects the estimated fraction of the site impacted by the corresponding COPC. 
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Table 10.7.24 
Chronic Daily intakes 
Ingestion of COPCs in Groundwater 
AOC 637 
NAVBASE - Charleston, Zone 
Charleston, South Carolina 

Chemical 

Exposure 
Point 

Concentration 
(mg/liter) 

Future 	Future 	Future 
Resident adult Resident child Resident Iwa 

H-CDI 	H-CDI 	C-CDI 
(mg/kg-day) 	(mg/kg-day) 	(mg/kg-day) 

Future Site 	Future Site 
Worker adult Worker adult 

H-CDI 	C-CDI 
(mg/kg-day) 	(mg/kg-day) 

Inorganics 
Antimony (Sb) 0.0087 2.38E-04 5.56E-04 1.31E-04 8.51E-05 3.04E-05 
Barium (Ba) 6 1.64E-01 3.84E-01 9.04E-02 5.87E-02 2.10E-02 
Chromium (Cr) 0.0336 9.21E-04 2.15E-03 5.06E-04 3.29E-04 1,17E-04 
Lead (Pb) 0.0441 1.21E-03 2.82E-03 6.65E-04 4.32E-04 1.54E-04 
Thallium (Ti) 0.0055 1.51E-04 3.52E-04 8.29E-05 5.38E-05 1.92E-05 

Semivolatile Organics 
1,4-Dichlorobenzene 0.002 5.48E-05 1.28E-04 3.01E-05 1.96E-05 6.99E-06 
2-Methylphenol 0.025 6.85E-04 1.60E-03 3.77E-04 2.45E-04 8.74E-05 
4-Methyiphenol 0.05 1.37E43 3.20E-03 7.53E-04 4.89E-04 1.75E-04 
Naphthalene 0.24 6.58E-03 1.53E-02 3.62E-03 2.35E-03 839E-04 

Volatile Organics 
Benzene 0.055 1.51E-03 3.52E-03 8.29E-04 5.38E-04 1.92E-04 
Chlorobenzene 0.038 1.04E-03 2.43E-03 5.73E-04 3.72E-04 1.33E-04 
Ethylbenzene 0.44 1.21E-02 2.81E-02 6.63E-03 4.31E-03 1.54E-03 
Toluene 0.092 2.52E-03 5.88E-03 1.39E-03 9.00E-04 3.21E-04 
Xylene (total) 6.3 1.73E-01 4.03E-01 9.49E-02 6.16E-02 2.20E-02 

Propellants/Explosives 
Hydrazine 0.00765 2.10E-04 4.89E-04 1.15E-04 7.49E-05 2.67E-05 
Tetryl 0.038 1.04E-03 2.43E-03 5.73E-04 3.72E-04 1.33E-04 

NOTES: 
Iwa Lifetime weighted average 

CDI Chronic Daily Intake 
H-CDI Noncarcinogenic hazard based Chronic Daily Intake 
C-CDI Carcinogenic risk based Chronic Daiiy Intake 

Table 10.7.24 
Chronic Daily lntakes 
Ingestion of COPCs in Groundwter 
AOC 637 
NAVBASE - Charleston, Zone G 
Charleston, South Carolina 

Chemical 

Inorganics 
Antimony (Sb) 
Barium (Ba) 
Chmmium (Cr) 
Lead IPb) 
Thallium (Tl) 

Semivolatile Organics 
1,4-Dichlorobenzene 
2-Methylphenol 
4-Methyfphenol 
Naphthalene 

Volatile Organics 
Benzene 
Chlorobenzae 
Ethy lbenzene 
Toluene 
Xylene (total) 

rctI Fuhh:ite Future Site 
Exposure (m:m 

Point Resident adult Resident child b i d e a t  Iwa Worker adult Worker adult 
Concentration H-CDI C-CDI 

(mfliter) -day) ( m e - d a y )  (mglkg-day) (mgflrg-day) (mgfkgay 

NOTES: 
Iwa Lifetime weighted average 
CDI Chronic Daily Intake 

H-CDI Noncarcinogenic hazard based Chronic Daily Intake 
C-CDI Carcinogenic risk based Chronic Daily Intake 



Table 10.7.25 

Toxicological Reference Information 

for Chemicals of Potential Comers 

AOC 637 

Naval Base, Charleston, Zone G 

Charlesioa, South Carolina 

Meal 

Oral 

Reference Dom 

(n11/118-day) 

Confideace 

Level 

ninny 0-0004 a L 

nic 0.0003 I M 

in 0.07 a M 

Ilium 0.005 a L 

lalluM Ill 1 a L 

mium VI 0.005 B L 

NA NA 

lium 8E-05 a L 

cifaasyrenc cquiv NA NA 

Dichlorobertzene NA NA 

nhylphetwil 0.05 a M 

rthylphenol 0.005 b NA 

1010ieIle 0_04 f NA 

rue 0.003 NA 

robenrene 0.02 • M 

'benzene 0.1 a L 

ene 0.2 a NI 

ne (total) 2 a M 

ruine NA NA 

0.01 NA 

Uncertainty 

Fader 

Oral 

labeled:ion 

Reference Dom 

(eagfitg-day) 

Confidence 

Level 

Critical Effect 

Uncertainty 

Factor 

Inhalation 

Oral Slope 

Factor 

(Itgebyfaeg) 

1.000 NA NA NA NA NA 

3 NA NA NA NA 1.5 

3 0.000143 b NA NA NA NA 

100 NA NA NA NA 4.3 

t00/10 5.71E-07 d NA NA NA NA 

300 NA NA NA NA NA 

NA NA NA NA NA NA 

3000 NA NA NA NA NA 

NA NA NA NA NA 7.3 

NA 0.229 M increased liver weight 100 0.024 	b 

1000 NA NA NA NA NA 

1,000 NA NA NA NA NA 

NA NA NA NA NA NA 

NA 0.00171 d NA NA NA 0.029 

1,000 0.00571 NA NA 10= NA 

1000 0.286 L developmental toxicity 300 NA 

1,000 0.114 M Neurological effects 300 NA 

100 2 NA NA NA NA 

NA NA NA NA NA 3 

10,000 NA NA NA NA NA 

Non-Careinegsaie Toxicity Data 	 Carrinageak Today Data 

Critical EITect 

whole bodyiblood Increased mortality 

hyperpigmentation 

increased Mood pressure 

microscopic organ changes 

NA 

NA 

NA 

increased SCOT (liver) increased serum LDH 

NA 

NA 

whok body decreased weight/CNS 

CNStrespirmory distress 

NA 

NA 

liver changes 

liver and kidney toxicity 

changes in liver and kidney weight 

hyperactivity, decreased hotly weight 

NA 

liver, spleen. kidney effects 

lehalmilos 	Weight 

Skye Fedor 	of 	Tamar 

(4-d971108) 	Evidence 	Type 

NA 	 13 	NA 

15.1 	 A 	various 

NA 	 D NA 

0.4 	a 	02 	ostemarcorna 

NA 	a 	13 	NA 

42 	a 	A 	king 

NA 	 02 	various 

NA 	 D NA 

3.1 	d 	B2 	micagen 

NA 	 02 NA 

NA 	 D NA 

NA 	 0 NA 

NA 	 0 NA 

0.029 	a 	A 	leukemia 

NA 	 D NA 

NA 	 D NA 

NA 	 D NA 

NA 	 D NA 

17.1 	a 	02 	lento= 

NA 	 NA 

= Integrated Risk information System (IRIS) 

Health Eileen, Assessment Summary Tables (HEASI) 

HEAST alternative method 

EPA-NCEA regional support value 

= Not applicable or not availabk 

= High confidence 

= Low confidence 

= Medium confidence 
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Exposure to arsenic-containing materials has been shown to cause cancer in humans. Inhalation i 

of these materials can lead to increased lung cancer risk, and ingestion of these materials is 2 

associated with increased skin cancer rates. Arsenic has been classified as a group A carcinogen 3 

by USEPA, which set the 1.5 (mg/kg-day)-1  SF. As listed in IRIS the basis for the classification 4 

is sufficient evidence from human data. An increased lung cancer mortality was observed in 5 

multiple human populations exposed primarily through inhalation. Also, increased mortality from 6 

multiple internal organ cancers (liver, kidney, lung, and bladder) and an increased incidence of 7 

skin cancer were observed in populations consuming drinking water high in inorganic arsenic. 8 

Human milk contains about 3 pg/L arsenic. As listed in IRIS the critical effect of this chemical 9 

is hyperpigmentation, keratosis, and possible vascular complications. The uncertainty factor was to 

determined to be 3 and the modifying factor was determined to be 1. 	 11 

Barium is used in various alloys, paints, soap, and manufacture processes. Barium sulfate is used 12 

to aid x-ray diagnosis. This element is relatively abundant in nature and is found in plant and 13 

animal tissue. Brazil nuts contain 3 to 4 mg per gram of nuts. The fatal absorbed dose of barium i4 

is approximately 1000 mg (for humans). Assuming an absorption efficiency of five percent for is 

barium, 20,000 mg ingested barium could be fatal. Major toxic effects of this element are muscle 16 

stimulation, central nervous system effects, and effects on the heart. The major critical effect is 17 

increased blood pressure. USEPA determined the oral RfD and inhalation RfD to be 0.07 and 18 

1.43E-04 mg/kg-day, respectively (Dreisbach, et al., 1987) (Klaassen, et al., 1986), based on a 19 

medium confidence level. The oral uncertainty factor for barium is 3 and the oral modifying factor 20 

is 1. Barium has been issued a carcinogenic weight-of-evidence classification of "D". 	 21 

Benzene is a VOC which has been associated with leukemia. This chemical has been used as a 22 

solvent in coal tar, naphtha, rubber, and plastic cement. USEPA lists benzene as a group A 23 

carcinogen. In large doses, benzene depresses the CNS, and chronic exposure depresses bone 24 

marrow. The oral SF for benzene was set by USEPA as 2.9E-02 (mg/kg-day)1; the oral RfD has 25 
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Exposure to arsenic-containing materials has been shown to cause cancer in humans. Inhalation 

of these materials can lead to increased lung cancer risk, and ingestion of these materials is 

associated with increased skin cancer rates. Arsenic has been classified as a group A carcinogen 

by USEPA, which set the 1.5 (mg/kgday)*' SF. As listed in IRIS the basis for the classification 

is sufficient evidence from human data. An increased lung cancer mortality was observed in 

multiple human populations exposed primarily through inhalation. Also, increased mortality from 

multiple internal organ cancers (liver, kidney, lung, and bladder) and an increased incidence of 

skin cancer were observed in populations consuming drinking water high in inorganic arsenic. 

Human milk contains about 3 pglL arsenic. As listed in IRIS the critical effect of this chemical 

is hyperpigmentation, keratosis , and possible vascular complications. The uncertainty factor was 

determined to be 3 and the modifying factor was determined to be 1 .  

Barium is used in various alloys, paints, soap, and manufacture processes. Barium sulfate is used 

to aid x-ray diagnosis. This element is relatively abundant in nature and is found in plant and 

animal tissue. Brazil nuts contain 3 to 4 mg per gram of nuts. The fatal absorbed dose of barium 

is approximately 1000 mg (for humans). Assuming an absorption efficiency of five percent for 

barium, 20,000 mg ingested barium could be fatal. Major toxic effects of this element are muscle 

stimulation, central nervous system effects, and effects on the heart. The major critical effect is 

increased blood pressure. USEPA determined the oral RfD and inhalation RfD to be 0.07 and 

1.43E-04 mglkg-day, respectively (Dreisbach, et al., 1987) (Klaassen, et al., 1986), based on a 

medium confidence level. The oral uncertainty factor for barium is 3 and the oral modifying factor 

is 1. Barium has been issued a carcinogenic weight-of-evidence classification of "D". 

Benzene is a VOC which has been associated with leukemia. This chemical has been used as a 

solvent in coal tar, naphtha, rubber, and plastic cement. USEPA lists benzene as a group A 

carcinogen. In large doses, benzene depresses the CNS, and chronic exposure depresses bone 

marrow. The oral SF for benzene was set by USEPA as 2.9E-02 (mg/kg&y)'; the oral RfD has 
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been set at 3.0E-03. Occupational inhalation exposure to benzene is acceptable by the i 

Occupational Safety and Health Administration (OSHA) at concentrations of 3.25 milligrams per 2 

cubic meter (mg/m3) or 1 ppm in air (Dreisbach et al., 1987; NIOSH, 1990). 	 3 

BEQs include the following list of PAHs: 	 4 

Benzo(a)anthracene 	 TEF 0.1 	 5 

Benzo(b)fluoranthene 	 TEF 0.1 	 6 

Dibenz(a,h)anthracene 	 TEF 1.0 	 7 

Benzo(k)fluoranthene 	 TEF 0.01 	 8 

Benzo(a)pyrene 	 TEF 1.0 	 9 

Indeno(1,2,3-cd)pyrene 	 TEF 0.1 	 10 

Chrysene 	 TEF 0.001 	 11 

Some PAHs are toxic to the liver, kidney, and blood. However, the toxic effects of the PAHs 12 

above have not been well established. There are no RfDs for the PAHs above due to a lack of 13 

data. All PAHs listed above are classified by USEPA as B2 carcinogens, and their carcinogenicity 14 

is addressed relative to that of benzo(a)pyrene, having an oral SF 7.3 (mg/kg-day)'. TEFs, also 15 

set by USEPA, are multipliers that are applied to the detected concentrations, which are 16 

subsequently used to calculate excess cancer risk. These multipliers are discussed further in the 17 

exposure and toxicity assessment sections. Most carcinogenic PAHs have been classified as such 18 

due to animal studies using large doses of purified PAHs. There is some doubt as to the validity 19 

of these listings, and the SFs listed in USEPA's RBC table are provisional. However, these PAHs 20 

are carcinogens when the exposure involves a mixture of other carcinogenic substances (e.g., coal 21 

tar, soot, cigarette smoke, etc.). As listed in IRIS, the basis for the benzo(a)pyrene 22 

B2 classification is human data specifically linking benzo(a)pyrene to a carcinogenic effect are 23 

lacking. There are, however, multiple animal studies in many species demonstrating 24 

benzo(a)pyrene to be carcinogenic by numerous routes. 	 25 
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been set at 3.OE-03. Occupational inhalation exposure to benzene is acceptable by the 

Occupational Safety and Health Administration (OSHA) at concentrations of 3.25 milligrams per 

cubic meter (mg/m3) or 1 ppm in air (Dreisbach et al., 1987; NOSH, 1990). 

BEQs include the following list of PAHs: 

Benzo(a)anthracene 

Benzo(b)fluoranthene 

Dibenz(a, h)anthracene 

Benzo(k)fluoranthene 

Benzo(a)p yrene 

Indeno(l,2,3cd)pyrene 

Chrysene 

TEF 0.1 

TEF 0.1 

TEF 1.0 

TEF 0.01 

TEF 1.0 

TEF 0.1 

TEF 0.001 

Some PAHs are toxic to the liver, kidney, and blood. However, the toxic effects of the PAHs 

above have not been well established. There are no RfDs for the PAHs above due to a lack of 

data. All PAHs listed above are classified by USEPA as B2 carcinogens, and their carcinogenicity 

is addressed relative to that of benzo(a)pyrene, having an oral SF 7.3 (mglkg-day]'. TEFs, also 

set by USEPA, are multipliers that are applied to the detected concentrations, which are 

subsequently used to calculate excess cancer risk. These multipliers are discussed further in the 

exposure and toxicity assessment sections. Most carcinogenic PAHs have been classified as such 

due to animal studies using large doses of purified PAHs. There is some doubt as to the validity 

of these listings, and the SFs listed in USEPA's RBC table are provisional. However, these PAHs 

are carcinogens when the exposure involves a mixture of other carcinogenic substances (e.g . , coal 

tar, soot, cigarette smoke, etc.). As listed in INS, the basis for the benzo(a)pyrene 

B2 classification is human data specifically linking benzo(a)pyrene to a carcinogenic effect are 

lacking. There are, however, multiple animal studies in many species demonstrating 

benzo(a)pyrene to be carcinogenic by numerous routes. 
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Benzo(a)pyrene has produced positive results in numerous genotoxicity assays. At the June 1992 1 

CRAVE Work Group meeting, a revised risk estimate for benzo(a)pyrene was verified. This 2 

section provides information on three aspects of the carcinogenic risk assessment for the agent in 3 

question. The USEPA classification and quantitative estimates of exposure reflect a weight-of- 4 

evidence judgment of the likelihood that the agent is a human carcinogen. The quantitative risk 5 

estimates are presented in application of a low-dose extrapolation procedure and presented as the 6 

risk per (mg/kg-day). The unit risk is the quantitative estimate in terms of either risk per tig/L 7 

drinking water or risk per µg/m3  air breathed. The third form in which risk is presented is a 

drinking water or air concentration providing cancer risks of 1 in 10,000 or 1 in 1,000,000. The 9 

Carcinogenicity Background Document provides details on the carcinogenicity values found in lo 

IRIS. Users are referred to the Oral Reference Dose and Reference Concentration sections for 11 

information on long-term toxic effects other than carcinogenicity. 	 12 

The basis for the dibenz(a,h)anthracene and benzo(b)fluoranthene B2 classification is listed in 13 

IRIS, as no human data and sufficient data from animal bioassays. Benzo(b)fluoranthene produced 14 

tumors in mice after lung implantation, intraperitoneal or subcutaneous injection, and skin 15 

painting. The basis for the benzo(a)anthracene B2 classification is listed in IRIS, as no human data 16 

and sufficient data from animal bioassays. Benzo(a)anthracene produced tumors in mice exposed 17 

by gavage; intraperitoneal, subcutaneous or intramuscular injection; and topical application. 18 

Benzo(a)anthracene produced mutations in bacteria and in mammalian cells, and transformed 19 

mammalian cells in culture. The basis for the benzo(k)fluoranthene B2 classification is listed in 20 

IRIS, as no human data and sufficient data from animal bioassays. Benzo(k)fluoranthene produced 21 

tumors after lung implantation in mice and when administered with a promoting agent in skin- 22 

painting studies. Equivocal results have been found in a lung adenoma assay in mice. 23 

Benzo(k)fluoranthene is mutagenic in bacteria. (Klaassen, et al., 1986). 	 24 
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Benzo(a)pyrene has produced positive results in numerous genotoxicity assays. At the June 1992 

CRAVE Work Group meeting, a revised risk estimate for benzo(a)pyrene was verified. This 

section provides information on three aspects of the carcinogenic risk assessment for the agent in 

question. ' h e  USEPA classification and quantitative estimates of exposure reflect a weight-of- 

evidence judgment of the likeiihood that the agent is a human carcinogen. The quantitative risk 

estimates are presented in application of a fowdose extrapolation procedure and presented as the 

risk per (mgikgday). The unit risk is the quantitative estimate in terms of either risk per pg/L 

drinking water or risk per pg~d air breathed. The third form in which risk is presented is 

drinking water or air concentration providing cancer risks of 1 in 10,000 or 1 in 1,000,000. The 

Carcinogenicity Background Document provides details on the carcinogenicity values found in 

IRIS. Users are referred to the Oral Reference Dose and Reference Concentration sections for 

information on long-term toxic effects other than carcinogenicity. 

The basis for the dibenz(a,h)anthracene and benzo(b)fluoranthene B2 classification is listed in 

IRIS, as no human data and sufficient data from animal bioassays. Benzo(b)fluoranthene produced 

tumors in mice after lung implantation, intraperitoneal or subcutaneous injection, and skin 

painting. The basis for the benzo(a)anthracene B2 classification is listed in IRIS, as no human data 

and sufficient data from animal bioassays. Benzo(a)antbracene produced tumors in mice exposed 

by gavage; intraperitoneal, subcutaneous or intramuscular injection; and topical application. 

Benzo(a)anthracene produced mutations in bacteria and in mammalian cells, and transformed 

mammalian cells in culture. The basis for the benzo(k)fluoranthene B2 classification is listed in 

IRIS, as no human data and sufficient data from animal bioassays. Benzo(lc)fluoranthene produced 

tumors after lung implantation in mice and when administered with a promoting agent in skin- 

painting studies. Equivocal results have been found in a lung adenoma assay in mice. 

Benzo(k)fluoranthene is mutagenic in bacteria. (Waassen, et al., 1986). 
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Beryllium exposure via inhalation route can inflame the lungs, a condition known as acute 

beryllium disease, as a result of short-term exposure to high concentrations. Removal from 2 

exposure reverses the symptoms. Chronic exposure to much lower concentrations of beryllium 3 

or beryllium oxide by inhalation has been reported to cause chronic beryllium disease, with 4 

symptoms including shortness of breath, scarring of the lungs, and berylliosis, which is 5 

noncancerous growths in the lungs of humans. Both forms of beryllium disease can be fatal, 6 

depending on the severity of the exposure. Additionally, a skin allergy may develop when soluble 7 

beryllium compounds come nto contact with the skin of sensitized individuals (Gradient, 1991). 8 

An oral RfD of 0.0054 mg/kg-day has been set for beryllium based on a chronic oral bioassay (rats 9 

were the study species) which determined an NOAEL of 0.54 mg/kg-day. Beryllium has been 10 

classified by USEPA as a group B2 carcinogen based on animal studies. Human epidemiology 11 

studies of beryllium are inadequate. As listed in IRIS, classification is based on beryllium being 12 

shown to induce lung cancer via inhalation in rats and monkeys and to induce osteosarcomas in 13 

rabbits via intravenous or intramedullary injection. An inhalation SF of 8.4 (mg/kg-dayy` and an 14 

oral SF of 4.3 (mg/kg-day)-' have been set by USEPA. As listed in IRIS, the critical effect of this 15 

chemical is no adverse effect. The uncertainty factor was 100 and the modifying factor was 1. 16 

The IRIS RfD in drinking water is 0.005 mg/kg-day. 	 17 

Chlorobenzene is a volatile organic that has been shown to cause histopathologic changes in the 18 

liver when ingested. Chlorobenzene has also been shown to cause irritation to the mucous 19 

membrane, skin, cornea, and lungs; it has also been shown to cause kidney damage and central 20 

nervous system effects. USEPA set the oral RA) and inhalation RfD to 0.02 and 0.00571 21 

mg/kg-day, respectively, with an uncertainty factor of 1,000 (Dreisbach et al., 1987). 22 

Chlorobenzene has been classified as group "D" by USEPA's weight-of-evidence classification 23 

(IRIS). 	 24 
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Beryllium exposure via inhalation route can inflame the lungs, a condition known as acute 

beryllium disease, as a result of short-term exposure to high concentrations. Removal from 

exposure reverses the symptoms. Chronic exposure to much lower concentrations of beryllium 

or beryllium oxide by inhalation has been reported to cause chronic beryllium disease, with 

symptoms including shortness of breath, scarring of the lungs, and berylliosis, which is 

noncancerous growths in the lungs of humans. Both forms of beryllium disease can be fatal, 

depending on the severity of the exposure. Additionally, a skin allergy may develop when soluble 

beryllium compounds come nto contact with the skin of sensitized individuals (Gradient, 1991). 

An oral RfD of 0.0054 mgtkg-day has been set for beryllium based on a chronic oral bioassay (rats 

were the study species) which determined an NOAEL of 0.54 mgtkgday. Beryllium has been 

classified by USEPA as a group B2 carcinogen based on animal studies. Human epidemiology 

studies of beryllium are inadequate. As listed in IRIS, classification is based on beryllium being 

shown to induce lung cancer via inhalation in rats and monkeys and to induce osteosarcomas in 

rabbits via intravenous or intrarnedullary injection. An inhalation SF of 8.4 (mglkg-day)' and an 

oral SF of 4.3 (mgfkg-day]' have been set by USEPA. As listed in IRIS, the critical effect of tiis 

chemical is no adverse effect. The uncertainty factor was 100 and the modifying factor was 1. 

The IRlS RfD in drinking water is 0.005 rng/kgday. 

Chlorobenzene is a volatile organic that has been shown to cause histopathologic changes in the 1s 

liver when ingested. Chiorobenzene has also been shown to cause irritation to the mucous 19 

membrane, skin, cornea, and lungs; it has also been shown to cause kidney damage and central 20 

nervous system effects. USEPA set the oral RfD and inhalation RfD to 0.02 and 0.00571 21 

mglkgday, respectively, with an uncertainty factor of 1,000 (Dreisbach et al., 1987). 22 

Chlorobenzene has been classified as group "DM by USEPA's weight-ofevidence classification 23 

(IRIS) - 24 
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Chromium exists in two stable, natural forms: trivalent (CrIII) and hexavalent (CrVI). Acute 

exposure to chromium can result in kidney damage following oral exposure or damage to the nasal 2 

mucosa and septum following inhalation exposure. Chronic inhalation exposure to hexavalent 3 

chromium has resulted in kidney and respiratory tract damage, as well as excess lung cancer in 4 

both animals and humans following occupational exposure. Only CrVI is believed to be 5 

carcinogenic by inhalation (IRIS). Oral RfD values for 0111 and CrVI are 1.0 and 5E-3 (mg/kg- 6 

day), respectively. For CrIII, the RfD is based on liver toxicity in the rat. For the hexavalent 7 

form, the RfD is based on unspecified pathological changes observed in rat studies. In addition, 8 

CrVI is considered a group A carcinogen for inhalation exposures, and an inhalation SF of 9 

42 (mg/kg-day)-1  has been established for the hexavalent form. Vitamin supplements contain 10 

approximately 0.025 mg of chromium. As listed in IRIS, no critical effects were observed for 11 

CrIII. The uncertainty factor for Cal was 100 and the modifying factor was 10. As listed in 12 

IRIS, no critical effects were observed for CRVI. The uncertainty factor for CrVI was 500 and 13 

the modifying factor was 1. 	 14 

l,4-Dichlorobenzene is a CLP SVOC; however, it was evaluated for the inhalation pathway as is 

a volatile due to its Henry's Law Constant. This compound affects the CNS, causes liver and 16 

kidney damage, and irritation of the mucous membranes, skin, and eyes (Dreisbach, et al., 1987). 17 

This compound is classified by USEPA as a B2 carcinogen, with an oral SF of 18 

0.024 (mg/kg-day)-'. The inhalation RfD was set to 0.229 mg/kg-day. The critical effect of this 19 

chemical is listed in IRIS as increased liver weights in P1 males. The inhalation uncertainty factor 20 

was determined to be 100 and the modifying factor was determined to be 1. The IRIS RfC is 21 

0.8 mg/m3. 	 22 

Ethylbenzene is a colorless liquid that smells like gasoline. Acute inhalation exposure of humans 23 

to ethylbenzene irritates the eyes and lungs (Angerer and Wulf, 1985; Thienes and Haley, 1972). 24 

In addition, neurological effects such as dizziness have been reported in humans following acute 25 
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Chromium exists in two stable, natural forms: trivalent (Crm) and hexavalent (CrVI). Acute 

exposure to chromium can result in kidney damage following oral exposure or darnage to the nasal 

mucosa and septum following inhalation exposure. Cbronic inhalation exposure to hexavalent 

chromium has resulted in kidney and respiratory tract damage,.as well as excess lung cancer in 

both animals and humans following occupational exposure. Only CrVI is believed to be 

carcinogenic by inhalation (IRIS). Oral RfD values for Crm and CrVI are 1.0 and 5E-3 (mglkg- 

day), respectively. For Crm, the RfD is based on liver toxicity in the rat. For the hexavalent 

form, the RfD is based on unspecified pathological changes observed in rat studies. in addition, 

CrVI is considered a group A carcinogen for inhalation exposures, and an inhalation SF of 

42 (mg/kg-day)-' has been established for the hexavalent form. Vitamin supplements contain 

approximately 0.025 rng of chromium. As listed in IRIS, no critical effects were observed for 

Crm. The' uncertainty factor for CrIU was 100 and the modifying factor was 10. As listed in 

IRIS, no critical effects were observed for CRVI. The uncertainty factor for CrVI was 500 and 

the modifying factor was 1. 

1,4Dichlorobenzene is a CLP SVOC; however, it was evaluated for the inhalation pathway as 

a volatile due to its Henry's Law Constant. This compound affects the CNS, causes liver and 

kidney damage, and irritation of the mucous membranes, skin, and eyes mreisbach, et al., 1987). 

This compound is classified by USEPA as a B2 carcinogen, with an oral SF of 

0.024 (mg/kg-day)-'. The inhalation RfD was set to 0.229 mg/kgday. The critical effect of this 

chemical is listed in IRIS as increased liver weights in P1 males, The inhalation uncertainty factor 

was determined to be 100 and the modifying factor was determined to be 1. The IRIS RfC is 

0.8 mg/m3. 

Ethylbenzene is a colorless liquid that smells like gasoline. Acute inhalation exposure of humans 

to ethylbenzene irritates the eyes and lungs (Angerer and Wulf, 1985; Thienes and Haley, 1972). 

In addition, neurological effects such as dizziness have been reported in humans following acute 
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inhalation exposure to this chemical. Similarly, respiratory and neurological effects have been 

observed in animals exposed to ethylbenzene via inhalation. No adverse health effects have been 2 

reported from a long-term (20 years) study of 200 workers occupationally exposed to ethylbenzene 3 

(Bardodej and Cirek, 1988). Laboratory tests on rats via oral exposure indicated a significant 4 

increase in total malignant tumors in females and combined male and female groups over two 

years (Maltoni et al., 1985). USEPA ranked ethylbenzene as unclassifiable with regard to human 6 

carcinogenicity, Group D (IRIS). Ethylbenzene has been issued an oral RID of 1E-01 mg/kg-day 7 

and an inhalation RfD of 2.86E-01 mg/kg-day by USEPA (IRIS). 	 8 

Hydrazine is a reducing agent used in nuclear fuel reprocessing, polymerization catalysis, 9 

corrosion inhibition in boiler feedwater & reactor cooling water, wastewater treatment, electrolytic '0 

plating of metals on glass & plastics, and rocket propellants. Toxic effects of hydrazine include 

conjunctivitis, pulmonary edema, anemia (hemolytic), ataxia, convulsions, kidney toxicity, and 12 

liver toxicity. USEPA has given hydrazine a B2, probable human carcinogen, rating based on 13 

inadequate human data and the induction of tumors in mice, rats and hamsters following oral, 14 

inhalation or intraperitoneal administration of hydrazine and hydrazine sulfate. An oral slope 15 

factor of 3 (mg/kg-day)-1  and an inhalation slope factor of 17.1 (mg/kg-day)1  have been set by 16 

USEPA. 	 17 

Lead has been classified as a group B2 carcinogen by USEPA based on animal data. No RID or is 

SF has been set by USEPA. However, an action level of 400 mg/kg for soil protective of child 19 

residents has been proposed by USEPA Region IV. USEPA's Office of Water has established 20 

a treatment technique action level of 15 µg/L. As listed in IRIS, the classification is based on 21 

sufficient animal evidence. Ten rat bioassays and one mouse assay have shown statistically 22 

significant increases in renal tumors with dietary and subcutaneous exposure to several soluble 23 

lead salts. Animal assays provide reproducible results in several laboratories, in multiple rat 24 

strains with some evidence of multiple tumor sites. Short-term studies show that lead affects gene 25 

10.7.122 

Zone G RCRA Facility Investigation R e v  
NA VBASE Charleston 

Section 10 - Site-Specific Evaluations 
Revision: 0 

inhalation exposure to this chemical. Similarly, respiratory and neurological effects have been 

observed in animals exposed to ethylbenzene via inhalation. No adverse health effects have been 

reported from a long-term (20 years) study of 200 workers occupationally exposed to ethylbenzene 

(Bardodej and Cirek, 1988). Laboratory tests on rats via oral exposure indicated a significant 

increase in total malignant tumors in females and combined male and female groups over two 

years (Maltoni et al . , 1985). USEPA ranked ethylbenzene as unclassifiable with regard to human 

carcinogenicity, Group D (IRIS). Ethylbenzene has been issued an oral IUD of 1E-01 mglkgday 

and an inhalation RfD of 2.86E-01 mg/kgday by USEPA (IRIS). 

Hydrazne is a reducing agent used in nuclear fuel reprocessing, polymerization catalysis, 

corrosion inhibition in boiler feedwater & reactor cooling water, wastewater treatment, electrolytic 

plating of metals on glass & plastics, and rocket propellants. Toxic effects of hydrazine include 

conjunctivitis, pulmonary edema, anemia (hemolfic), ataxia, convulsions, kidney toxicity, and 

liver toxicity. USEPA has given hydrazine a B2, probable human carcinogen, rating based on 

inadequate human data and the induction of tumors in mice, rats and hamsters following oral, 

inhalation or intraperitoneal administration of hydrazine and hydrazine sulfate. An oral slope 

factor of 3 (mg/kgday)" and an inhalation slope factor of 17.1 (mglkg-day)' have been set by 

USEPA. 

Lead has been classified as a group B2 carcinogen by USEPA based on animal data. No RfD or 

SF has been set by USEPA. However, an action level of 400 mgikg for soil protective of child 

residents has been proposed by USEPA Region IV. USEPA's Office of Water has established 

a treatment technique action level of 15 pg/L. As listed in IRIS, the classification is based on 

sufficient animal evidence. Ten rat bioassays and one mouse assay have shown statistically 

significant increases in renal tumors with dietary and subcutaneous exposure to several soluble 

lead salts. Animal assays provide reproducible results in several laboratories, in multiple rat 

strains with some evidence of multiple tumor sites. Short-term studies show that lead affects gene 
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expression. Human evidence is inadequate. An RfD and SF have not been set because of the i 

confounding nature of lead toxicity. Lead can accumulate in bone marrow, and effects have been 2 

observed in the CNS, blood, and mental development of children. RfDs are based on the 3 

assumption that a threshold must be exceeded to result in toxic effects (other than carcinogenicity). 4 

Once lead accumulates in the body, other influences cause the actual levels in the blood to s 

fluctuate — sometimes the lead is attached to binding sites; sometimes lead is free flowing. If an 6 

exposed individual has previously been exposed to lead, this individual could lose weight and set 7 

fat-bound lead free. This fluctuation and lack of previous lead exposure data are two of the 8 

reasons lead effects are difficult to predict (Klaassen et al., 1986). 	 9 

2-Methylphenol is one of three isomers of methyl phenol. Methyl phenol is also known as cresol, 10 

hydroxytoluene, or cresylic acid. The common name for 2-methylphenol is ortho-cresol i1 

(o-cresol). Effects associated with acute exposure to cresols in humans include irritation and 12 

burning of skin, eyes, mouth, and throat, abdominal pain and vomiting, hemolytic anemia, kidney 13 

damage, facial paralysis, coma, and death. Exposure levels associated with human deaths have 14 

not been reliably reported, however, crude estimates based on accidental or intentional ingestion 15 

of cresol, the lethal oral exposure level for humans appeared to be at or above 2 g/kg (Chan et al., 16 

1971). Autopsies of people who died following cresol exposure revealed gross lesions in the 17 

lungs, pancreas, liver, and kidneys, although these data cannot be considered reliable indicators 18 

of target organ effects. Studies in animals have shown that cresols can be lethal when exposure 19 

is through the inhalation, oral, or dermal routes. 2-Methylphenol is classified "C" in USEPA's 20 

weight of evidence. An oral RfD of 5.0E-02 mg/kg-day has been issued for 2-methylphenol 21 

(IRIS). The oral uncertainty factor for 2-methylphenol is 1000. 	 22 

4-Methylphenol is also known as p-cresol. Effects associated with acute exposure to cresols in 23 

humans include irritation and burning of skin, eyes, mouth, and throat, abdominal pain and 24 

vomiting, hemolytic anemia, kidney damage, facial paralysis, coma, and death. Exposure levels 25 
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expression. Human evidence is inadequate. An RfD and SF have not been set because of the 

confounding nature of lead toxicity. Lead can accumulate in bone marrow, and effect. have been 

observed in the CNS, blood, and mental development of children. RfDs are based on the 

assumption that a threshold must be exceeded to result in toxic effects (other than carcinogenicify). 

Once lead accumulates io the body, other influences cause the actual levels in the blood to 

fluctuate - sometimes the lead is attached to binding sites; sometimes lead is free flowing. If an 

exposed individual has previously been exposed to lead, this individual could lose weight and set 

fat-bound lead free. This fluctuation and lack of previous lead exposure data are two of the 

reasons lead effects are diff~cult to predict (Klaassen et d., 1986). 

2-Methyrphenol is one of three isomers of methyl phenol. Methyl phenol is also known as cresol, 

hydroxytoluene, or cresylic acid. The common name for 2-methylphenol is orthocresol 

(0-cresol). Effects associated with acute exposure to cresols in humans include irritation and 

burning of skin, eyes, mouth, and throat, abdominal pain and vomiting, hemolytic anemia, kidney 

damage, facial paralysis, coma, and death. Exposure levels associated with human deaths have 

not been reliably reported, however, crude estimates based on accidental or intentional ingestion 

of cresol, the lethal oral exposure level for humans appeared to be at or above 2 g/kg (Chan et al., 

1971). Autopsies of people who died following cresol exposure revealed gross lesions in the 

lungs, pancreas, liver, and kidneys, although these data cannot be considered reliable indicators 

of target organ effects. Studies in animals have shown that cresois can be lethal when exposure 

is through the inhalation, oral, or dermal routes. 2-Methylphenol is classified "C" in USEPA's 

weight of evidence. An oral RfD of 5.OE-02 mglkg-day has been issued for 2-methylphenol 

(IRIS). The oral uncertainty factor for 2-methylphenol is 1000. 

QMethylphenol is also known as p-cresol. Effects associated with acute exposure to cresols in 

humans include irritation and burning of skin, eyes, mouth, and throat, abdominal pain and 

vomiting, hemolytic anemia, kidney damage, facial paralysis, coma, and death. Exposure levels 
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associated with human deaths have not been reliably reported, however, crude estimates based on 1 

accidental or intentional ingestion of cresol, the lethal oral exposure level for humans appeared 2 

to be at or above 2 g/kg (Chan et al., 1971). Autopsies of people who died following cresol 3 

exposure revealed gross lesions in the lungs, pancreas, liver, and kidneys, although these data 4 

cannot be considered reliable indicators of target organ effects. Studies in animals have shown 5 

that cresols can be lethal when exposure is through the inhalation, oral, or dermal routes. 6 

4-Methylphenol is classified "C" in USEPA's weight of evidence. An oral RfD of 5.0E-03 mg/kg- 7 

day has been issued for 4-methylphenol (HEAST, 1996). 	 8 

Naphthalene causes hemolysis with subsequent blocking of renal tubules by precipitated 9 

hemoglobin. Hepatic necrosis has been reported. Hemolysis only occurs in individuals with a 10 

hereditary deficiency of glucose-6-phosphate dehydrogenase in the red cells (primarily black 11 

males), which results in a low level of reduced glutathione and increased susceptibility to 12 

hemolysis by metabolites of naphthalene. The fatal dose of ingested naphthalene is approximately 

2 grams. These chemicals are most dangerous in children up to age 6, in whom absorption occurs 14 

rapidly. The exposure limit for naphthalene is 10 ppm (Dreisbach et al., 1987). The oral RfD is 

for naphthalene is 4E-02 mg/kg-day (USEPA ,1996). 	 16 

Trinitrophenylmethylnitramine or tetryl is used as an explosive in detonators and primers, as an 17 

intermediary detonating agent for other less sensitive, high explosives, and as a booster charge for is 

military devices. HEAST list a chronic oral RfD of 0.01 calculated using as uncertainty factor of 19 

10,000. The target organs listed in HEAST are the liver, kidney and spleen. 	 20 

Thallium is readily absorbed through the gut and skin. Primary effects are stomach and bowel 21 

disturbances, kidney and liver damage, and neurological disturbances. Thallium was used in the 22 

past as a rodenticide and ant killer, and its use for these purposes is now prohibited. This element 23 

remains in the body for a relatively long time, and could accumulate if the chronic dose is large. 24 
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associated with human deaths have not been reliably reported, however, crude estimates based on 

accidental or intentional ingestion of cresol, the lethal oral exposure level for humans appeared 

to be at or above 2 g/kg (Chan et al., 1971). Autopsies of people who died following cresol 

exposure revealed gross lesions in the lungs, pancreas, liver, and kidneys, although these data 

cannot be considered reliable indicators of target organ effects. Studies in animals have shown 

that cresols can be lethal when exposure is through the inhalation, oral, or dermal routes. 

4-Methylphenol is classified "C" in LJSEPA's weight of evidence. An oral RfD of 5.OE-03 mg/kg- 

day has been issued for 4-methylphenol (HEAST, 1996). 

Naphthalene causes hemolysis with subsequent blocking of renal tubules by precipitated 

hemoglobin. Hepatic necrosis has been reported. Hemojysis only occurs in individuals with a 

hereditary deficiency of glucose-6-phosphate dehydrogenase in the red cells (primarily black 

males), which results in a low level of reduced glutathione and increased susceptibility to 

hemolysis by metabolites of naphthalene. The fatal dose of ingested naphthalene is approximately 

2 grams. These chemicals are most dangerous in children up to age 6, in whom absorption occurs 

rapidly. The exposure limit for naphthalene is 10 ppm Preisbach et al., 1987). The oral RfD 

for naphthalene is 4E-02 mglkgday (USEPA ,1996). 

Trinitrophenylmethylnitremine or tefryl is used as an explosive in detonators and primers, as an 

intermediary detonating agent for other less sensitive, high explosives, and as a booster charge for 

military devices. E A S T  list a chronic oral RfD of 0.01 calculated using as uncertainty factor of 

10,000. The target organs listed in HEAST are the liver, kidney and spleen. 

Thallium is readily absorbed through the gut and skin. Prunary effects are stomach and bowel 

disturbances, kidney and liver damage, and neurological disturbances. Thallium was used in the 

past as a rodenticide and ant killer, and its use for these purposes is now prohibited. This element 

remains in the body for a relatively long time, and could accumulate if the chronic dose is large. 24 
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USEPA's oral RfD for thallium is 0.00008 mg/kg-day (Klaassen, et al., 1986; Dreisbach, et al., 1 

1987). 	 2 

Toluene is a gasoline additive, a solvent in glues, inks, adhesives, and is also used as a detergent 3 

in the manufacture of dyes, lacquers, perfumes, pharmaceuticals, and saccharin. In humans, 4 

toluene is a known respiratory irritant with central nervous system effects, and the effects can be 5 

enhanced by the ingestion of ethyl alcohol. Toluene has not been determined to be a carcinogen 6 

by USEPA, having a USEPA Classification of D. As listed in IRIS, the basis for the classification 7 

is no human data and inadequate animal data. Toluene did not produce positive results in the s 

majority of genotoxic assays. The critical effect of this volatile organic chemical is changes in 9 

liver and kidney weights in study organisms. USEPA determined the ROC and oral RID to be io 

0.114 mg/kg-day and 0.2 mg/kg-day, respectively. As listed in IRIS, the oral RFD critical effect 11 

of this chemical is changes in liver and kidney weights. The uncertainty factor was determined 12 

to be 1000 and the modifying factor was determined to be 1. The inhalation RFD critical effect 13 

of this chemical is neurological effects. The inhalation uncertainty factor was determined to be 14 

300 and the modifying factor was determined to be 1 (Harte, et al., 1991) (IRIS). 	 15 

Xylene is primarily a man-made chemical, which is a colorless liquid with a sweet odor. Chemical 16 

industries produce xylene from petroleum and to a lesser extent from coal. Xylene also occurs 17 

naturally in petroleum coal tar, and is naturally formed during forest fires. Acute exposure data is 

in humans and/or animals indicate that the CNS and possibly the developing fetus are the major 19 

targets of acute xylene toxicity by the inhalation and oral routes. Death has been observed to 20 

occur as a result of exposure by inhalation, oral and dermal exposure (Gosselin et al., 1984; Abu 21 

al Raghep et al., 1986; Bernardelli and Gennari, 1987). Acute studies have demonstrated that 22 

xylene is an irritant to the skin and eyes. Xylene inhalation has also been shown to irritate the 23 

respiratory tract and cause dyspnea. The central nervous system and the liver appear to be the 24 
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USEPA's oral RfD for thallium is 0.00008 mglkg-day maassen, et al., 1986; Dreisbach, et al., 

1987). 

Toluene is a gasoline additive, a solvent in giues, inks, adhesives, and is also used as a detergent 

in the manufacture of dyes, lacquers, perfumes, phmnaceuticals, and saccharin. In humans, 

toluene is a known respiratory irritant with central nervous system effects, and the effects can be 

enhanced by the ingestion of ethyl alcohol. Toluene has not been determined to be a carcinogen 

by USEPA, having a USEPA Classification of D. As listed in IRIS, the basis for the classification 

is no human data and inadequate animal data. Toluene did not produce positive results in the 

majority of genotoxic assays. The critical effect of this volatile organic chemical is changes in 

liver and kidney weights in study organisms. USEPA determined the RfC and oral RfD to be 

0.1 14 mgtkg-day and 0.2 mgkg-day , respectively. As listed in IRIS, the oral RFD critical effect 

of this chemical is changes in liver and kidney weights. The uncertainty factor was determined 

to be 1000 and the modifying factor was determined to be 1. The inhalation Rm) critical effect 

of this chemical is neurological effects. The inhalation uncertainty factor was determined to be 

300 and the modifying factor was determined to be 1 (Harte, et al., 1991) (IRIS). 

Xylene is primarily a man-made chemical, which is a colorless liquid with a sweet odor. Chemical 

industries produce xylene from petroleum and to a lesser extent from coal. Xylene also occurs 

naturally in petroleum coal tar, and is naturally formed during forest fires. Acute exposure data 

in humans and/or animals indicate that the CNS and possibly the developing fetus are the major 

targets of acute xylene toxicity by the inhalation and oral routes. Death has been observed to 

occur as a result of exposure by inhalation, oral and dermal exposure (Gosselin et al., 1984; Abu 

al Raghep et al., 1986; Bernardelli and Gennari, 1987). Acute studies have demonstrated that 

xylene is an irritant to the skin and eyes. Xylene inhalation fias also been shown to irritate the 

respiratory tract and cause dyspnea. The central nervous system and the liver appear to be the 
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primary targets of chronic xylene exposure. USEPA has classified mixed xylene as a Group D 1 

agent (IRIS). Xylene (mixed) has been issued an oral RfD of 2 mg/kg-day (IRIS). 	 2 

10.7.8.5 Risk Characterization 

Surface Soil Pathways 	 4 

Exposure to surface soil onsite was evaluated under both residential and site worker scenarios. 5 

For these scenarios, the incidental ingestion and dermal contact exposure pathways were 6 

evaluated. For noncarcinogenic contaminants evaluated for future site residents, hazard was 7 

computed separately to address child and adult exposure. Tables 10.7.26 and 10.7.27 present the 8 

computed carcinogenic risks and/or HQs associated with the incidental ingestion of and dermal 9 

contact with site surface soils, respectively. 	 10 

Hypothetical Site Residents 	 11 

The ingestion ILCR (based on the adult and child lifetime weighted average) for AOC 637 surface 12 

soils is 6E-05. The dermal pathway ILCR is 1E-05. Arsenic and BEQs were the primary 13 

contributors to the ingestion and dermal pathways. Though the adolescent trespasser was not 14 

quantitatively addressed for this site, the following semiquantitative analysis was performed using 15 

the results of the residential risk analysis. Exposure frequency and duration under the residential 16 

scenario are 350 days/year and 30 years, respectively, compared to 52 day/year and 7 years for 17 

the adolescent trespasser. Substituting the trespasser exposure frequency and duration into the is 

CDI equation would result in a risk estimate approximately 98% below the residential risk 19 

estimate. Assuming that the pavement is removed from the site, the cumulative soil pathway (both 20 

ingestion and dermal) risk for the adolescent trespasser was estimated to be approximately 3E-06. 21 
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primary targets of chronic xylene exposure. USEPA has classified mixed xylene as a Group D 

agent @US). Xylene (mixed) has been issued an oral RfD of 2 mgkgday (IRIS), 

10.7.8.5 Risk Characterization 

Surface Soil Pathways 

Exposure to surface soil onsite was evaluated under both residential and site worker scenarios. 

For these scenarios, the incidental ingestion and dermal contact exposure pathways were 

evaluated. For noncarcinogenic contaminants evaluated for future site residents, hazard was 

computed separately to address child and adult exposure. Tables 10.7.26 and 10.7.27 present the 

computed carcinogenic risks and/or HQs associated with the incidental ingestion of and dermal 

contact with site surface soils, respectively. 

Hypothetical Site Residents 

The ingestion ILCR (based on the adult and child lifetime weighted average) for AOC 637 surface 

soils is 6E-05. The dennal pathway ILCR is 1E-05. Arsenic and BEQs were the primary 

contributors to the ingestion and dermal pathways. Though the adolescent trespasser was not 

quantitatively addressed for this site, the following semiquantitative analysis was performed using 

the results of the residential risk analysis. Exposure frequency and duration under the residential 

scenario are 350 days/year and 30 years, respectively, compared to 52 daylyear and 7 years for 

the adolescent trespasser. Substituting the trespasser exposure frequency and duration into the 

CDI equation would result in a risk estimate approximately 98% below the residential risk 

estimate. Assuming that the pavement is removed from the site, the cumulative soil pathway (both 

ingestion and dermal) risk for the adolescent trespasser was estimated to be approximately 3E-06. 



Table 10.7.26 
Hazard Quotients and Incremental Lifetime Cancer Risks 
Incidental Surface Soil Ingestion 
AOC 637 
IAVBASE - Charleston, Zone G 

Charleston, South Carolina 

Chemical 

Oral RfD 	Oral SF 
Used 	Used 

(m /!3 	(1/18/4-day)-1  

Future 	Future 	Future 
Resident adult 	Resident child 	Resident lwa 

Hazard Quotient Hazard Quotient 	ILCR 

Future Site 	Future Site 
Worker adult 	Worker adult 

Hazard Quotient 	ILCR 

Inorganics 
Arsenic 0,0003 	1.5 0.087 	0.81 	4.5E-05 0.031 5.0E-06 
Thallium 8E-05 	NA 0.018 	0.17 	ND 0.0065 ND 

Semivolatile Organics 
Benzo(a)pyrene equivalent NA 	7.3 ND 	 ND 	1.7E-05 ND 1.9E-06 

Propellants 
Hydrazine NA ND 	 ND 	LOE-06 ND 1.1E-07 

SUM Hazard Index/ILCR 0.1 	 1 	6E-05 0.04 7E-06 

NOTES: 
NA Not available 
ND Not Determined due to lack of available information 
lwa Lifetime weighted average; used to calculate excess carcinogenic risk derived from RAGS Part A 

ILCR Incremental Lifetime Cancer Risk 

Table 10.7.26 
Hazard Quotients and Incremental Lifethe Cancer Risks 
Incidental Surface Soil Ingestion 
AOC 637 
lAVBASE - Charlestoh Zone G 

Charleston, South Carolina 

NOTES: 
NA Not available 
ND Not Detennincd due to lack of available infmation 
Iwa Lifetime weighted average; used to calculate excess carcinogenic risk derived from RAGS Part A 

ILCR Incremental Lifetime Cancer Risk 

OralRfD OralSF Future Future F u m  Future Site Future Site 
Used Used Resident adult Resident child Residcnt lwa W h  adult Worker adult 

Chemical (mg/kgday) (mg/kg-day)-] H a d  Quotient Hazard Quotient ILCR Hazard Quotient ILCR 

Inorganics 
Arsenic 0.0003 1.5 
Thallium 8E-05 N A 

Semivolatik Organics 
Benzo(a)pyrene equivalent N A 7.3 

Propellants 
Hydrazine N A 3 

SUM Hazard IndexlILCR 

0.087 0.81 4.5E-05 
0.018 0.17 ND 

ND ND 1.7E-05 

ND ND I.0E-06 

0.1 1 6E-05 

0.03 1 5.OE-06 
0.0065 ND 

ND 1.9E-06 

ND l.lE-07 

0.04 7E-06 



Ta..... 10.7.27 
Hazard Quotients and Incremental Lifetime Cancer Risks 
Dermal Contact With Surface Soil 
AOC 637 
NAVBASE - Charleston, Zone G 
Charleston, South Carolina 

Chemical 

Oral RID 	Oral SF 
Dermal 	Used 	Used 

Adjustment (mg/kg-day) (mg/kg-day)- I 

Future 	Future 
Resident adult 	Resident child 

Hazard Quotient Hazard Quotient 

Future 
Resident lwa 

ILCR 

Future Site 
Worker adult 

Hazard Quotient 

Future Site 
Worker adult 

ILCR 

Inorganics 
Arsenic 0.2 6E-05 7.5 0.018 0.059 5.0E-06 0.013 2.0E-06 
Thallium 0.2 1.6E-05 NA 0.0037 0.012 ND 0.0027 ND 

Stmivolatile Organics 
Benzo(a)pyrene equivalent 0.5 NA 14.6 ND ND 7.7E-06 ND 3.2E-06 

Propellants 
Hydrazine 0.5 NA 6 ND ND 4.5E-07 ND 1.8E-07 

SUM Hazard Index/ILCR 0.02 0.07 lE-05 0.02 5E-06 

NOTES: 
NA 	Not available 
ND 	Not Determined due to lack of available information 
lwa Lifetime weighted average; used to calculate excess carcinogenic risk derived from RAGS Part A 

ILCR Incremental Lifetime Cancer Risk 
- Dermal to absorbed dose adjustment factor is applied to adjust for Oral SF and RfD (i.e., the oral RID is based 

on oral absorption efficiency which should not be applied to dermal exposure and dermal CDI) 
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The computed hazard indices for the adult resident were 0.1 for the soil ingestion pathway and 

0.02 for the dermal contact pathway. The computed hazard indices for the child ingestion and 2 

dermal contact pathways were 1 and 0.07, respectively. Arsenic was the primary contributor to 3 

HI projections for the ingestion and dermal pathways. Thallium was a secondary contributor to 4 

the ingestion pathway. The semiquantitative analysis for adolescent trespasser hazard index is 5 

similar to the risk estimate detailed the paragraph above. Exposure frequency and duration for 6 

the child resident are 350 days/year and 6 years, respectively, compared to 52 days/year and 7 

7 years for the trespasser. Substituting the trespasser exposure frequency and duration into the 8 

CDI equation would result in a hazard estimate approximately 83% below the residential hazard 9 

estimate. Assuming that the pavement is removed from the site, the cumulative soil pathway (both io 

ingestion and dermal) hazard for the adolescent trespasser was estimated to be approximately 0.2. I 

Hypothetical Site Workers 	 12 

Site worker ILCRs are 7E-06 and 5E-06 for the ingestion and dermal contact pathways, 13 

respectively. Arsenic and BEQs were the primary contributors for each pathway. 	 14 

Groundwater Pathways 	 15 

Exposure to shallow groundwater onsite was evaluated under a residential scenario based on the 16 

results of the first-quarter sampling event. The ingestion exposure pathway was evaluated 17 

assuming the site groundwater will be used for potable and/or domestic purposes and that an is 

unfiltered well, drawing from the corresponding water bearing zone, will be installed. For 19 

noncarcinogenic contaminants evaluated relative to future site residents, hazard was computed 20 

separately for child and adult receptors. Tables 10.7.28 and 10.7.29 presents the risk and hazard 21 

for the ingestion and inhalation pathways, respectively. 	 22 
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The computed hazard indices for the adult resident were 0.1 for the soil ingestion pathway and 

0.02 for the dermal contact pathway. The computed hazard indices for the child ingestion and 

dermal contact pathways were 1 and 0.07, respectively. Arsenic was the primary contributor to 

HI projections for the ingestion and dermal pathways. Thallium was a secondary contributor to 

the ingestion pathway. The semiquantitative analysis for adolescent trespasser hazard index is 

similar to the risk estimate detailed the paragraph above. Exposure frequency and duration for 

the child resident are 350 dayslyear and 6 years, respectively, compared to 52 days/year and 

7 years for the trespasser. Substituting the trespasser exposure frequency and duration into the 

CDI equation would result in a hazard estimate approximately 83 % below the residential hazard 

estimate. Assuming that the pavement is removed from the site, the cumulative soil pathway (both 

ingestion and dennal) k d  for the adolescent trespasser was estimated to be approximately 0.2. 

Hypothetical Site Workers 

Site worker ILCRs are 7E-06 and 5E-06 for the ingestion and dermal contact pathways, 

respectively. Arsenic and BEQs were the primary contributors for each pathway. 

Groundwater Pathways 

Exposure to shallow groundwater onsite was evaluated under a residential scenario based on the 

result. of the first-quarter sampling event. The ingestion exposure pathway was evaluated 

assuming the site groundwater will be used for potable andlor domestic purposes and that an 

unfiltered well, drawing from the corresponding water bearing zone, will be installed. For 

noncarcinogenic contaminants evaluated relative to future site residents, hazard was computed 

separately for child and adult receptors. Tables 10.7.28 and 10.7.29 presents the risk and hazard 

for the ingestion and inhalation pathways, respectively. 



Table 10.7.28 
Hazard Quotients and Incremental Lifetime Cancer Risks 
Groundwater Ingestion 
AOC 637 
Naval Base Charleston, Zone 
Charleston, South Carolina 

Chemical 

Oral RfD 
Used 

(mg/kg-day) 

Oral SF 
Used 

(mg/kg-day)-1 

Future 	Future 
Resident adult 	Resident child 

Hazard Quotient Hazard Quotient 

Future 
Resident lwa 

ILCR 

Future Site 
Worker adult 

Hazard Quotient 

Future Site 
Worker adult 

ILCR 

Inorganics 
Antimony (Sb) 0.0004 NA 0.60 1.4 ND 0.21 ND 
Barium (Ba) 0.07 NA 2.3 5.5 ND 0.84 ND 
Chromium (Cr) 0.005 NA 0.18 0.43 ND 0.066 ND 
Lead (Pb) NA NA ND ND ND ND ND 
Thallium (T1) 8E-05 NA 1.9 4.4 ND 0.67 ND 

Sernivolatile Organics 
1,4-Dichlorobenzene NA 0.024 ND ND 7.2E-07 ND 1.7E-07 
2-Methylphenol 0.05 NA 0.014 0.032 ND 0.0049 ND 
4-Methylphenol 0.005 NA 0.27 0.M ND 0.10 ND 
Naphthalene 0.04 NA 0.16 0.38 ND 0.059 ND 

Volatile Organics 
Benzene 0.003 0.029 0.50 1.2 2.4E-05 0.18 5.6E-06 
Chlorobenzene 0.02 NA 0.052 0.12 ND 0.019 ND 
Ethylbenzene 0.1 NA 0.12 0.28 ND 0.043 ND 
Toluene 0.2 NA 0.013 0.029 ND 0.0045 ND 
Xylene (total) 2 NA 0.086 0.20 ND 0.031 ND 

Propellants/Explosives 
Hydrazine NA 3 ND ND 3.5E-04 ND 8.0E-05 
Tetryl 0.01 NA 0.10 0.24 ND 0.037 ND 

SUM Hazard Index/ILCR 6 15 4E-04_ 2 9E-05 

Notes: 
NA Not available 
ND 
	

Not Determined due to lack of available information 
Iwa Lifetime weighted average; used to calculate excess carcinogenic risk derived from RAGS Part A 

ILCR Incremental Lifetime Cancer Risk 
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Ta.. 	.0.7.29 
Hazard Quotients and Incremental Lifetime Cancer Risks 
Inhalation of Contaminants in Groundwater Resulting from Domestic Use 
AOC 637 
NAVBASE - Charleston, Zone G 
Charleston, South Carolina 

Chemical 

Inhalation Rf 
Used 

(mg/kg-day) 

Inhalation SF 
Used 

(mg/kg-day)-1 

Future 	Future 
Resident adult 	Resident child 

Hazard Quotient Hazard Quotient 

Future 
Resident Iwa 

ILCR 

Future Site 
Worker adult 

Hazard Quotient 

Future Site 
Worker adult 

ILCR 

Semivolatile Organics 
1,4-Dichlorobenzene 0.229 NA 0.00024 0.00056 ND 8.5E-05 ND 

Volatile Organics 
Benzene 0.00171 0.029 0.88 21 2.4E-05 0.31 5.6E-06 
Chlorobenzene 0.00571 NA 0.18 0.43 ND 0.065 ND 
Ethylbenzene 0.286 NA 0.042 0.1 ND 0.015 ND 
Toluene 0.114 NA 0.022 0.052 ND 0.0079 ND 
Xylene (total) 2 NA 0.086 0.2 ND 0.031 ND 

SUM Hazard lndex.ILCR 1 3 2E-05 0.4 6E-06 

NOTES: 
NA Not available 
ND 	Not Determined due to lack of available information 
Iwa Lifetime weighted average; used to calculate excess carcinogenic risk derived from RAGS Part A 

ILCR Incremental Lifetime Cancer Risk 
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Revision: 0 

Hypothetical Site Residents 	 1 

The ingestion ILCR for AOC 637 shallow groundwater (based on the adult and child lifetime 2 

weighted average) is 4E-04, with hydrazine is the primary contributor and benzene was a 3 

secondary contributor to ILCR projections. The HIs for the adult and child resident are 6 and 15, 

respectively. Antimony, barium, benzene, and thallium were the primary contributors to ingestion 5 

HI. Chromium, chlorobenzene, 4-methylphenol, naphthalene, tetryl, and xylene were secondary 6 

contributors. The inhalation ILCR for AOC 637 shallow groundwater is 2E-05, with benzene as 7 

the sole contributor to ILCR projections for the inhalation pathway. The HIs for the adult and 8 

child resident are 1 and 3, respectively. Benzene was the primary contributor and chlorobenzene 9 

was a secondary contributor to inhalation HI projections. 	 10 

Hypothetical Site Workers 	 11 

The site worker ingestion ILCR for AOC 637 shallow groundwater is 9E-05, with hydrazine as 12 

the primary contributor and benzene as a secondary contributor to ILCR projections. The site 13 

worker ingestion HI is 2. Antimony, barium, benzene, 4-methylphenol, and thallium were the 14 

primary contributors to ingestion HI. The inhalation ILCR for AOC 637 shallow groundwater is 15 

6E-06, with benzene as the sole contributor. The site worker inhalation HI is 0.4. 	 16 

Current Site Workers 	 17 

Shallow groundwater is not currently used as a potable water source for AOC 637 or other areas 18 

of Zone G. In the absence of a completed exposure pathway, no threat to human health is posed 19 

by reported shallow groundwater contamination. 	 20 

Lead Toxicity 	 21 

Background 	 22 

Currently, USEPA has not established an oral SF or reference dose for lead. USEPA believes that 23 

the available studies in animals and humans do not provide sufficient quantitative information for 24 
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Hypothetical Site Residents 

The ingestion ILCR for AOC 637 shallow groundwater (based on the adult and child lifetime 

weighted average) is 4E-04, with hydrazine is the primary contributor and benzene was a 

secondary contributor to ILCR projections. The HIS for tbe adult and child resident are 6 and 15, 

respectively. Antimony, barium, benzene, and thallium were the primary contributors to ingestion 

HI. Chromium, chlorobenzene, 4-methylphenol, naphthalene, tetryl, and xylene were secondary 

contributors. The W a t i o n  ILCR for AOC 637 shallow groundwater is 2E-05, with benzene as 

the sole contributor to ILCR projections for the inhalation pathway. The HIS for the adult and 

child resident are 1 and 3, respectively. Benzene was the primary contributor and chlorobenzene 

was a secondary contributor to inhalation HI projections. 

Hypothetical Site Workers 

The site worker ingestion ILCR for AOC 637 shallow groundwater is 9E-05, with hydrazine as 

the primary contributor and benzene as a secondary contributor to ILCR projections. The site 

worker ingestion HI is 2. Antimony, barium, benzene, 4-methylphenol, and thallium were the 

primary contributors to ingestion HI. The inhalation ILCR for AOC 637 shallow groundwater is 

6E-06, with benzene as the sole contributor. The site worker inhalation HI is 0.4. 

Current Site Workers 

Shallow groundwater is not currently used as a potable water source for AOC 637 or other areas 

of Zone G. In the absence of a completed exposure pathway, no threat to human health is posed 

by reported shallow groundwater contamination. 

Lead Toxicity 

Background 

Currently, USEPA has not established an oral SF or reference dose for lead. USEPA believes that 

the available studies in animals and humans do not provide sufficient quantitative information for 



Zone G RCRA Facility Investigation Report 
NAVBASE Charleston 

Section 10 Site-Specific Evaluations 
Revision: 0 

their calculation. Although lead is currently classified as a B2 carcinogen, USEPA considers the 

noncarcinogenic neurotoxic effects in children to be the critical toxic effect with respect to 2 

establishing health-based environmental cleanup objectives. The neurotoxic effects of chronic low- 3 

level lead exposure in children may occur at blood levels as low as 10 pg/dL. 	 4 

In the absence of lead health criteria, USEPA Region IV's Office of Health Assessment sanctions 5 

the use of the Lead Uptake/Biokinetics Model (Version 0.99d) (Lead Model) to predict mean 6 

blood lead levels in children based on exposure to impacted environmental media. The model was 7 

used to assess the potential health effects of elevated lead levels reported in groundwater at 8 

AOC 637. 	 9 

Future Residential Scenario 	 lo 

The Lead Model default concentrations are used for exposure to air (0.1 Pb grams per cubic meter 

[g/m3]) and maternal blood lead level (2.5 Pb per ggIdL). The maximum reported soil 12 

concentration (98 mg/kg) did not exceed the 400 mg/kg cleanup level established for lead. As a 13 

conservative measure, the maximum surface soil lead concentration was used as the input for soil 14 

and house dust. The maximum groundwater concentration of lead (44.1 4g/L) was used as the 15 

input for drinking water. The Lead Model was run for a child ages 0-7 years using the inputs listed 16 

above. Table 10.7.30 summarizes the Lead Model results under these exposure conditions. 	17 

Figure 10.7-44 shows the probability percentage of blood lead levels for a child 0 to 7 years old. 18 

Based on this model output using the maximum soil lead concentration and the maximum 19 

first-quarter groundwater concentration, the geometric mean blood concentrations is estimated to 20 

be 5.5 gg/dL, and the probability of blood lead concentration exceeding 10 gg/dL is 9.36%. 21 

USEPA generally considers that media concentrations resulting in probability percentage estimates 22 

of 5% or less sufficiently protect potential child receptors. As a result, groundwater lead would 23 

require corrective action under this hypothetical exposure scenario. 	 24 
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their calculation. Although lead is currently classified as a B2 carcinogen, USEPA considers the 

noncarcinogenic neurotoxic effects in children to be the critical toxic effect with respect to 

establishing health-based environmental cleanup objectives. The neurotoxic effects of chronic low- 

level lead exposure in children may occur at blood levels as low as 10 pg/dL. 

In the absence of lead health criteria, USEPA Region N ' s  Office of Health Assessment sanctions 

the use of the Lead UptakefBiokinetics Model (Version 0.99d) (Lead Model) to predict mean 

blood lead levels in children based on exposure to impacted environmental media. The model was 

used to assess the potential health effects of elevated lead levels reported in groundwater at 

AOC 637. 

Future Residentid Scenario 

The Lead Model default concentrations are used for exposure to air (0.1 Pb grams per cubic meter 

[g/m3]) and maternal blood lead level (2.5 Pb per pg/dL). The maximum reported soil 

concentration (98 mg/kg) did not exceed the 400 mgfkg cleanup level established for lead. As a 

conservative measure, the maximum surface soil lead concentration was used as the input for soil 

and house dust. The maximum groundwater concentration of lead (44.1 pg/L) was used as the 

input for drinking water. The Lead Model was run for a child ages 0-7 years using the inputs listed 

above. Table 10.7.30 summarizes the Lead Model results under these exposure conditions. 

Figure 10.74 shows the probability percentage of blood lead levels for a child 0 to 7 years old. 

Based on this model output using the maximum soil lead concentration and the maximum 

first-quarter groundwater concentration, the geometric mean blood concentrations is estimated to 

be 5.5 pg/dL, and the probability of blood lead concentration exceeding 10 pg/dL is 9.36%. 

USEPA generally considers that media concentrations resulting in probability percentage estimates 

of 5 % or less sufficiently protect potential child receptors. As a result, groundwater lead would 

require corrective action under this hypothetical exposure scenario. 
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Table 10.7.30 
Lead Model Results - AOC 637 

Future Residential Scenario 
NAVBASE - Charleston, Zone G 

Charleston, South Carolina 

LEAD MODEL Version 0.99d 
AIR CONCENTRATION: 0.100 ug Pb/m3 DEFAULT 

Indoor AIR Pb Conc: 30.0 percent of outdoor. 
Other AIR Parameters: 

Age Time Outdoors (hr) Vent. Rate (m3/day) Lung Abs. (%) 
0-1 1.0 2.0 32.0 
1-2 2.0 3.0 32.0 
2-3 3.0 5.0 32.0 
3-4 4.0 5.0 32.0 
4-5 4.0 5.0 32.0 
5-6 4.0 7.0 32.0 
6-7 4.0 7.0 32.0 

DIET: DEFAULT 
DRINKING WATER Conc: 44.10 ug Pb/L 

WATER Consumption: DEFAULT 
SOIL & DUST: 

Soil: constant conc. 
Dust: constant conc. 

Age Soil (ug Pb/g) House Dust (ug Pb/g) 
0-1 98.0 98.0 
1-2 98.0 98.0 
2-3 98.0 98.0 
3-4 98.0 98.0 
4-5 98.0 98.0 
5-6 98.0 98.0 
6-7 98.0 98.0 

Additional Dust Sources: None DEFAULT 

PAINT Intake: 0.00 ug Pb/day DEFAULT 
MATERNAL CONTRIBUTION: Infant Model 

Maternal Blood Conc: 2.50 ug Pb/dL 

CALCULATED BLOOD Pb and Pb UPTAKES: 
Blood Level Total Uptake Soil +Dust Uptake Diet Uptake Water Uptake Paint Uptake Air Uptake 

YEAR (ug/dL) 	(ug/day) 	(ug/day) 	(ug/day) 	(ug/day) 	(ug/day) (ug/day) 

0.5-1: 4.7 8.77 2.26 2.50 3.99 0.00 0.02 
1-2: 6.3 15.60 3.46 2.52 9.60 0.00 0.03 
2-3: 6.1 16.56 3.50 2.87 10.12 0.00 0.06 
3-4: 5.9 16.91 3.56 2.80 10.49 0.00 0.07 
4-5: 5.5 16.56 2.68 2.74 11.07 0.00 0.07 
5-6: 5.2 17.20 2.43 2.91 11.76 0.00 0.09 
6-7: 5.0 17.66 2.31 3.23 12.02 0.00 0.09 
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Table 10.730 
Lead Model R d t s  - AOC 637 

Future Residential scenario 
NAVBASE - Chnrht~n ,  Zooe G 

Charleston, South C a r o h  

LEAD MODEL Version 0.99d 
AIR CONCENTRATION: 0.100 ug PbIm3 DEFAULT 

Indoor AIR Pb Conc: 3U.O percent of outdoor. 
Other AIR Parametem: 

Age Time Outdoors (hr) Vent. Rate (m3Iday) Lung Abs. (46) 
0- 1 1 .O 2.0 32.0 
1 -2 2.0 3.0 32.0 
2-3 3.0 5 .O 32.0 
3 4  4.0 5 .O 32.0 
4-5 4.0 5 .O 32.0 
5-6 4.0 7.0 32.0 
6-7 4.0 7.0 32 .O 

DIET: DEFAULT 
DRINKING WATER Conc: 44.10 ug PblL 
WATER Consumption: DEFAULT 

soa & D U ~ .  
SOU: constant conc. 
Dust: COllstant m c .  

Age Soil (ug Pblg) House Dust (ug Pblg) 
0-1 98.0 98.0 
1-2 98.0 98.0 
2-3 98.0 98.0 
3 4  98.0 98 .O 
4-5 98 .O 98.0 
5-6 98.0 98.0 
6-7 98.0 98.0 

Additional Dust Sources: None DEFAULT 

PAINT Intake: 0.00 ug Pbldpy DEFAULT 
MATERNAL COWRJBUTION: Infant Model 

Maternal Blood Conc: 2.50 ug Pb/dL 

CALCULATED BLOOD Pb nod Pb UPTAKES: 
Blood Level Total Uptake Soil+Dust Uptake Diet Uptake 

YEAR (ugldL) (@day (ug/&~) (ug/da~> 
------ ------* ----*-**- --------- -------- 
0.5-1: 4.7 8.77 2.26 2.50 

1-2: 6.3 15.60 3.46 2.52 
2-3: 6.1 16.56 3.50 2.87 
3-4: 5.9 16.91 3.56 2.80 
4-5 : 5.5 16.56 2.68 2.74 
5-6: 5.2 17.20 2.43 2.91 
6-7: 5.0 17.66 2.31 3.23 

Water Uptake 
(ug/&y) 

*---*---- 

3.99 
9.60 
10.12 
10.49 
1 1.07 
11.76 
12.02 

Paint Uptake 
(uglby) ------ 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

Air Uptake 
(uglday) 

0.02 
0.03 
0.06 
0.07 
0.07 
0.09 
0.09 
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COCs Identified 	 1 

COCs were identified based on cumulative (all pathway) risk and hazard projected for this site on 2 

a medium-specific basis. USEPA has established a generally acceptable risk range of 1E-04 to 3 

1E-06, and a hazard index threshold of 1.0 (unity). As recommended by SCDHEC, a COC was 4 

considered to be any chemical contributing to a cumulative risk level of 1E-06 or greater and/or 5 

a cumulative hazard index above 1.0, and whose individual ILCR exceeds 1E-06 or whose hazard 6 

quotient exceeds 0.1. For carcinogens, this approach is relatively conservative, because a 7 

cumulative risk level of 1E-04 (and individual ILCR of 1E-06) is recommended by USEPA 8 

Region IV as the trigger for establishing COCs. The COC selection method presented was used 9 

to provide a more comprehensive evaluation of chemicals contributing to carcinogenic risk or to 

noncarcinogenic hazard during the RGO development process. Table 10.7.31 presents the COCs 11 

identified for AOC 637 surface soil and shallow groundwater. 	 12 

Surface Soils 	 13 

Future Site Residents 	 14 

Arsenic, BEQs, and hydrazine were identified as soil pathway COCs based on their contribution 15 

to cumulative ILCR projections. Arsenic, and thallium were identified as soil pathway COC based 16 

on their contribution to cumulative HI projections. 	 17 

Future Site Workers 	 18 

Arsenic and BEQs were identified as soil pathway COCs based on their contribution to cumulative 19 

ILCR projections. 	 20 

The extent of the COCs identified in surface soil is briefly discussed below. To facilitate this 21 

discussion of the extent of COC concentrations, residential soil RBCs were compared to each 22 

reported concentration for each COC. Arsenic was detected in all seven surface soil samples at 23 

concentration exceeding its RBC, however, it was only reported in one surface soil sample at a 24 
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COCs Identified 

COCs were idenhfied based on cumulative (all pathway) risk and hazard projected for this site on 

a medium-specific basis. USEPA bas established a generally acceptable risk range of 1E-04 to 

1E-06, and a hazard index threshold of 1.0 (unity). As recommended by SCDHEC, a COC was 

considered to be any chemical contributing to a cumulative risk level of 1E-06 or greater and/or 

a cumulative hazard index above 1 .O, and whose individual ILCR exceeds 1E-06 or whose hazard 

quotient exceeds 0.1. For carcinogens, this approach is relatively conservative, because a 

cumulative risk level of 1E-04 (and individual fLCR of 1E-06) is recommended by USEPA 

Region IV as the trigger for establishmg COCs. The COC selection method presented was used 

to provide a more comprehensive evaluation of chemicals contributing to carcinogenic risk or 

noncarcinogenic hazard d m  the RGO development process. Table 10.7.31 presents the COCs 

identified for AOC 637 surface soil and shallow groundwater. 

Surface Soils 

Future Site Residents 

Arsenic, BEQs, and hydrazine were identified as soil pathway COCs based on their contribution 

to cumulative ILCR projections. Arsenic, and thallium were identified as soil pathway COC based 

on their contribution to cumulative HI projections. 

Future Site Workers 

Arsenic and BEQs were identified as soil pathway COCs based on their contribution to cumulative 

ILCR projections. 

The extent of the COCs identified in surface soil is briefly discussed below. To facilitate this 

discussion of the extent of COC concentrations, residential soil RBCs were compared to each 

reported concentration for each COC. Arsenic was detected in all seven surface soil samples at 

concentration exceeding its RBC, however, it was only reported in one surface soil sample at a 



Table 10.7.31 
Summery of Risk and Hazard-based COCs 
AOC 637 
NAVBASE - Charleston, Zone G 
2harleston, South Carolina 

Exposure 
Medium 	Pathway_ 

Future 	Future 	Future 
Resident Adult 	Resident Child Resident Iwa 

Hazard Quotient Hazard Quotient 	ILCR 
Future Site Worker 

Hazard Quotient 	ILCR 
Identification 

of COCs 
Surface Soil 	Incidental 	Inorganics 

Ingestion 	Arsenic 0.087 0.81 4.5E-05 0.031 5.0E-06 1 2 4 
Thallium 0.018 0.17 ND 0.0065 ND 1 

Semivolatile Organics 
Benzo(a)pyrene equivalents ND ND 1.7E-05 ND 1.9E-06 2 4 

Propellants 
Hydrazine ND ND 1.0E-06 ND 1.1E-07 2 

Dermal 	 Inorganics 
Contact 	Arsenic 0.018 0.059 5.0E-06 0.013 2E-06 2 4 

Thallium 0.0037 0.012 ND 0.0027 ND 
Semivolatile Organics 

Benzo(a)pyrene equivalents ND ND 7.7E-06 ND 3.2E-06 2 4 
Propellants 

Hydrazine ND ND 4.5E-07 ND 1.8E-07 

ISurface Soil Pathway Sum 0.1 1 8E-05 0.05 1E-05 
Groundwater Ingestion 
Pathways 	 Inorganics 

Antimony (Sb) 0.60 1.4 ND 0.21 ND 1 3 
Barium (Ba) 2.3 5.5 ND 0.84 ND 1 3 
Chromium (Cr) 0.18 0.43 ND 0.066 ND 1 
Lead (Pb) ND NI) ND ND ND 
Thallium (11) 1.9 4.4 ND 0.67 ND 1 3 

Semivolatile Organics 
1,4-Dichlorobenzene ND ND 7.2E-07 ND 1.7E-07 
2-Methylphenol 0.014 0.032 ND 0.0049 ND 
4-Methylphenol 0.27 0.64 ND 0.098 ND 
Naphthalene 0.16 0.38 ND 0.059 ND 1 

Volatile Organics 
Benzene 0.50 1.2 2.4E-05 0.18 5.6E-06 1 2 3 4 
Chlorobenzene 0.052 0.12 ND 0.019 ND 
Ethylbenzene 0.12 0.28 ND 0.043 ND 1 
Toluene 0.013 0.03 ND 0.005 ND 
Xylene (total) 0.086 0.20 ND 0.031 ND 1 

Propellants/Explosives 
Hydrazine ND ND 3.5E-04 ND 8.0E-05 2 4 
TetryI 0.10 0.24 ND 0.037 ND 1 

Inhalation 	Semivolatiles Organics 
1,4-Dichlorobenzene 0.00024 0.00056 ND 0.000085 ND 

Volatile Organics 
Benzene 0.88 2.1 2.4E-05 0.31 5.6E-06 1 2 3 4 
Chlorobenzene 0.18 0.43 ND 0.065 ND 1 
Ethylbenzene 0.042 0.10 ND 0.015 ND 
Toluene 0.022 0.052 ND 0.0079 ND 
Xylene (total) 0.086 0.20 NI) 0.031 ND 

Groundwater Pathway Sum 8 18 4E-04 3 9E-05 
Sum of All Pathways 8 19 5E-04 3 1E-04 
Notes: 
ND 	Indicates not determined due to the lack of available risk information. 
NA Not applicable 
ILCR indicates incremental excess lifetime cancer risk 
HI 	Indicates hazard index 
1- Chemical is a COC by virtue of projected child residence non-carcinogenic hazard. 
2- Chemical is a COC by virtue of projected future resident lifetime ILCR. 
3- Chemical is a COC by virtue of projected site worker non-carcinogenic hazard. 
4- Chemical is a COC by virtue of projected site worker ILCR. 
• - Lead was identified as a COC based on the results of the Lead Model. 

Table 10.7.31 
Summary of Risk and Hazard-based COCs 
AOC 637 
NAVBASE - Charleston, Zone G 
3harleston, South Carolina 

Fume Future Future 

I I Surface Soil Pathway Sum 0.1 1 8E-05 1 0.05 IE-05 
Groundwater Ingestion I 

Exposure Resident Adult Resident Child Resident lwa 
Medium Pathway Wazard Quotient Hatard Quotient LCR 
Surface Soil Incidental Inorganics 

Ingestion Arsenic 0.087 0.81 4.5E-05 
Thallium 0.0 18 0.17 ND 

Stmivolatile Organics 
Benzo(a)pyme equivalents ND ND 1.7E45 

Propellants 
Hydrazine ND ND l.OE-06 

Dermal Inorgrnics 
Contact Arsenic 0.018 0.059 5.OE-06 

Thallium 0.0037 0.012 ND 
Semivolatile Organics 

Benro(a)pyrene equivalents ND ND 7.7E-06 
Propellants 

Hydrazine ND ND 4.5E-07 

Pathways Inorgaaics 
Antimony (Sb) 
Barium (Ba) 
Chromium (Cr) 

(Pb) 
Thallium (TI) 

Semivolatile Organics 

0.013 2E-06 
0.0027 ND 

ND 3.2E-06 

ND 1.8E-07 

Naphthalene 
Volatik Organics 

Benzene 

Future Site Worker 
H d  Quotient lLCR 

0.031 5.OE-06 
0.0065 ND 

ND 1.9E-06 

ND l.lE-07 

Chlorobenzene 
Ethylbenzene 
Toluene 
Xylenc (total) 

Propellan(slExplosives 
Hydrazine 
Tebyl 

Identification 
of COCs 

1 2 4 
1 

2 4 

2 

lnhalation Semivohtila Organics 
1,4-Dichlorobenzene 

Volatile Organics 
Benzene 
Chlorobenzene 
Ethylbmzene 
Toluene 
Xylene (total) 

ND Indicates not detmnjned due to the lack of available risk information. 
NA Not applicable 
ILCR Indicates incremental excess lifetime cancer risk 
HI Indicates hazard index 
1 - Chemical is a COC by virtue of projected child residence non-carcinogenic hazard. 
2- Chemical is a COC by virtue of projected future rcsident lifetime ILCR. 
3- Chemical is a COC by virtue of projected site worker non-carcinogenic hazard. 
4- Chemical is a COC by virtue of projected site worker ILCR. 

- Lead was identified as a COC based on the results of the Lead Model. 
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concentration (19 mg/kg) slightly exceeding its background concentration (17.2 mg/kg). BEQs 

were detected above the residential RBC in four of seven surface soil samples collected for 2 

AOC 637. Hydrazine was detected in only one of five surface soil samples at a concentration 3 

exceeding its RBC. 

Future Site Residents 	 5 

Benzene and hydrazine were identified as the groundwater COCs for AOC 637, based on their 6 

contribution to ILCR projections. Antimony, barium, benzene, chlorobenzene, chromium, 7 

4-methylphenol, naphthalene, tetryl, thallium, and xylene were identified as COCs for AOC 637, 

based on their contributions to HI projections. Lead was identified as a COC based on Lead 9 

Model results. 	 10 

Future Site Workers 	 11 

Benzene and hydrazine were identified as the groundwater COCs for AOC 637, based on their 12 

contribution to ILCR projections. Antimony, barium, benzene, and thallium were identified as 13 

COCs for AOC 637, based on their contributions to HI projections. 	 14 

The extent of the COCs identified in groundwater is briefly discussed below. To facilitate this is 

discussion of the extent of COC concentrations, tap water RBCs were compared to each reported 16 

concentration for each COC identified above. Antimony, barium, benzene, chlorobenzene, 17 

hydrazine, and thallium each exceeded their RBCs in two first-quarter groundwater samples. 18 

Chromium, 4-methylphenol, naphthalene, tetryl, toluene, and xylene exceeded their RBC in one 19 

first-quarter groundwater sample. 	 20 
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concentration (19 mg/kg) slightly exceeding its background concentration (17.2 mg/kg). BEQs 

were detected above the residential RBC in four of seven surface soil samples collected for 

AOC 637. Hydrazine was detected in only one of five surface soil samples at a concentration 

exceeding its RBC. 

Future Site Residents 

Benzene and hydrazine were identified as the groundwater COCs for AOC 637, based on their 

contribution to ILCR projections. Antimony, barium, benzene, chlorobenzene, chromium, 

4-methylphenol, naphthalene, tetryl, thallium, and xylene were identified as COCs for AOC 637, 

based on their contributions to HI projections. Lead was identifed as a COC based on Lead 

Model results. 

Future Site Workers 

Benzene and hydrazine were identified as the groundwater COCs for AOC 637, based on their 

contribution to ILCR projections. Antimony, barium, benzene, and thallium were identified as 

COCs for AOC 637, based on their contributions to HI projections. 

The extent of the COCs identified in groundwater is briefly discussed below. To facilitate this 

discussion of the extent of COC concentrations, tap water RBCs were compared to each reported 

concentration for each COC identified above. Antimony, barium, benzene, chlorobenzene, 

hydrazine, and thallium each exceeded their RBCs in two first-quarter groundwater samples. 

Chromium, 4-methylphenol, naphthalene, tetryl, toluene, and xylene exceeded their RBC in one 

first-quarter groundwater sample. 
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10.7.8.6 Risk Uncertainty 	 1 

Characterization of Exposure Setting and Identification of Exposure Pathways 	 2 

The potential for high bias is introduced through the exposure setting and pathway selection due 3 

to the highly conservative assumptions (i.e., future residential use) recommended by USEPA 4 

Region IV when assessing potential future and current exposure. The exposure assumptions made 5 

in the site worker scenario are highly protective and would tend to overestimate exposure. 6 

Residential use of the site would not be expected, based on current site uses and the nature of 7 

surrounding buildings. Current reuse plans call for continued commercial/industrial or 8 

recreational use of Zone G. If this area were to be used as a residential site, existing features 9 

would be demolished, and the surface soil conditions would likely change — the soils could be to 

covered with landscaping soil and/or a house. Consequently, exposure to surface soil conditions tt 

as represented by samples collected during the RFI would not be likely under a true future 12 

residential scenario. These factors indicate that exposure pathways assessed in this HHRA would 13 

generally overestimate the risk and hazard posed to current site workers and future site residents. 14 

Groundwater is not currently used at AOC 637 for potable or industrial purposes. A base-wide 15 

system provides drinking and process water to buildings throughout Zone G. This system is 16 

planned to remain in operation under the current base reuse plan. As a result, use of shallow 17 

groundwater would not be expected under future site use scenarios. Therefore, the scenario 18 

established to project risk/hazard associated with shallow groundwater exposure is highly 19 

conservative, and associated pathways are not expected to be completed in the future. 	 20 

Determination of Exposure Point Concentrations 	 21 

The maximum detected soil constituent concentrations were used as the exposure point n 

concentrations for this site for both soil and groundwater. Use of maximum detected 23 

concentrations represent conservative assumptions when applied as the EPC, such that it is 24 

unlikely that the maximum detected concentration underestimates the true mean concentration. 25 
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10.7.8.6 Risk Uncertainty 

Characterization of Exposure Setting and Identification of Exposure Pathways 

The potential for high bias is introduced through the exposure setting and pathway selection due 

to the highly conservative assumptions (i . e . , future residential use) recommended by USEPA 

Region IV when assessing potential future and current exposure. The exposure assumptions made 

in the site worker scenario are highly protective and would tend to overestimate exposure. 

Residential use of the site would not be expected, based on current site uses and the nature of 

surrounding buildings. Current reuse plans caIl for continued commercial/industriaI or 

recreational use of Zone G. If this area were to be used as a residential site, existing features 

would be demolished, and the surface soil conditions would likely change - the soils could be 

covered with landscaping soil and/or a house. Consequently, exposure to surface soil conditions 

as represented by samples collected during the RFI would not be likely under a true future 

residential scenario. These factors indicate that exposure pathways assessed in this HHRA would 

generally overestimate the risk and hazard posed to current site workers and future site residents. 

Groundwater is not currently used at AOC 637 for potable or industrial purposes. A base-wide 

system provides drinking and process water to buildings throughout Zone G. This system is 

planned to remain in operation under the current base reuse plan. As a result, use of shallow 

groundwater would not be expected under future site use scenarios. Therefore, the scenario 

established to project riswhazard associated with shallow groundwater exposure is highly 

conservative, and associated pathways are not expected to be completed in the future. 

Determination of Exposure Point Concentrations 

The maximum detected soil constituent concentrations were used as the exposure point 

concentrations for this site for both soil and groundwater. Use of maximum detected 

concentrations represent conservative assumptions when applied as the EPC, such that it is 

unlikely that the maximum detected concentration underestimates the true mean concentration. 
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Groundwater risk/hazard was calculated using the maximum detected concentration of each COPC 

as an EPC. As with surface soil, it is unlikely that the maximum concentration detected in first- 2 

quarter groundwater samples underestimates the true mean concentration, and would generally 3 

overestimate risk and/or hazard. Since only three monitoring wells were installed, risk and/or 4 

hazard may be either underestimated or overestimated. 	 5 

Frequency of Detection and Spatial Distribution 	 6 

BEQs were detected in six of seven surface soil samples and four were reported with 7 

concentrations above RBCs. Background levels of BEQs at have been detected in soil samples 8 

throughout NAVBASE and many have been reported with concentrations exceeding RBCs. 9 

Additionally, all of the soil sample locations were situated underneath the former asphalt paved 10 

surface, which may help to explain the presence and source of this group of constituents. The 11 

maximum concentration of hydrazine marginally exceeded its RBC. The maximum concentrations 12 

of arsenic and thallium each marginally exceeded their background concentrations in a single 13 

sample which suggests a relation to ambient soil conditions. 	 14 

The maximum first-quarter concentrations of seven COCs [antimony (8.7 mg/L), barium is 

(6,000 µg/L), benzene (55 mg/L), chromium (33.6 µg/L), chlorobenzene (38 mg/L), lead 16 

(44.1 µg/L), xylene (6,300 µg/L)] were reported for the sample collected from monitoring 17 

well 637001. The second-quarter sample collected from monitoring well 637001 resulted in lower is 

concentrations of antimony (nondetect), barium (2,840 ug/L), benzene (18 gg/L), chromium 19 

(13.2 µg/L), lead (13 µg/L), and xylene (1,500 mg/L), and a higher concentration of 20 

chlorobenzene (56 mg/L). The maximum second-quarter concentrations of tetryl (38 µg/L) was 21 

reported in the second-quarter sample collected from monitoring well 637002. Tetryl was 22 

nondetect in the third-quarter sample collected from monitoring well 637002. The second-quarter 23 

maximum concentrations of four COCs [hydrazine (7.65 µg/L), 4-methylphenol (50 µg/L), 24 

naphthalene (240 µg/L), and thallium (5.5 /2g/L)] were reported for the sample collected from 25 
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Groundwater riskhazard was calculated using the maximum detected concentration of each COPC 

as an EPC. As with surface soil, it is unlikely that the maximum concentration detected in first- 

quarter groundwater samples underestimates the true mean concentration, and would generally 

overestimate risk and/or hazard. Since only three monitoring wells were installed, risk and/or 

hazard may be either underestimated or overestimated. 

Frequency of Detection and Spatial Distribution 

BEQs were detected in six of seven surface soil samples and four were reported with 

concentrations above RBCs. Background levels of BEQs at have been detected in soil samples 

throughout NAVBASE and many have been reported with concentrations exceeding RBCs. 

Additionally, all of the soil sample locations were situated underneath the former asphalt paved 

surface, which may help to explain the presence and source of this group of constituents. The 

maximum concentration of hydrazine marginally exceeded its RBC. The maximum concentrations 

of arsenic and thallium each marginally exceeded their background concentrations in a single 

sample which suggests a relation to ambient soil conditions. 

The maximum fust-quarter concentrations of seven COCs [antimony (8.7 pg/L), barium 

(6,000 pg/L), benzene (55 pg/L), chromium (33.6 pg/L), chlorobenzene (38 pg/L), lead 

(44.1 pgIL), xylene (6,300 pg/L)] were reported for the sample collected from monitoring 

well 637001, The secondquarter sample collected from monitoring well 637001 resulted in lower 

concentrations of antimony (nondetect), barium (2,840 pg/L) , benzene (1 8 pg/L), chromium 

(13.2 pglL), lead (13 pglL), and xylene (1,500 pg/L), and a higher concentration of 

chlorobenzene (56 pg/L). The maximum second-quarter concentrations of tetryl(38 pg/L) was 

reported in the second-quarter sample collected from monitoring well 637002. Tetryl was 

nondetect in the thirdquarter sample collected from monitoring well 637002. The secondquarter 

maximum concentrations of four COCs [hydrazine (7.65 pg/L), 4-methylphenol (50 yglL), 

naphthalene (240 &L), and thallium (5.5 pg/L)] were reported for the sample collected from 
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monitoring well 637003. The third-quarter sample collected from monitoring well 637003 

resulted in lower concentrations of 4-methylphenol (10 Ag/L), naphthalene (190 AWL), hydrazine 2 

(nondetect), and thallium (nondetect). 	 3 

Quantification of Risk/Hazard 	 4 

As indicated by the discussions above, the uncertainty and variability inherent in the risk 5 

assessment process is great. In addition, many site-specific factors have affected the uncertainty 6 

of this assessment that would upwardly bias the risk and hazard estimates. Exposure 7 

pathway-specific sources of uncertainty are discussed below. 

Soil 	 9 

A conservative screening process was used to identify COPCs for AOC 637. The potential for io 

eliminating CPSSs with the potential for cumulative HI greater than one was addressed for 11 

noncarcinogens through the use of RBCs that were reduced one order of magnitude. For 12 

carcinogens, the RBCs are based on a conservative target risk of 1E-06. Use of conservative 13 

RBCs in combination with the use of maximum detected concentrations minimizes the likelihood 14 

of a significant contribution to risk/hazard based on eliminated CPSSs. Of the CPSSs screened is 

and eliminated from formal assessment, none was reported at a concentration close to its RBC 16 

(e.g., within 10% of its RBC). 	 17 

Groundwater 	 18 

The same conservative screening process used for soil was also used for groundwater. Of the 19 

CPSSs screened and eliminated from formal assessment, none was reported at a concentration 20 

close to its RBC (e.g., within 10% of its RBC). 	 21 

Groundwater is not currently used as a potable water source at AOC 637, nor is it used at 22 

NAVBASE or in the surrounding area. Municipal water is readily available. As previously 23 
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monitoring well 637003. The third-quarter sample collected from monitoring well 637003 1 

resulted in lower concentrations of 4-methylphenol (10 pglL), naphthalene (190 ~ g l L ) ,  hydrazine 2 

(nondetect) , and thallium (nondetec t) . 3 

Quantification of RisWHazard 4 

As indicated by the discussions above, the uncertainty and variability inherent in the risk 5 

assessment process is great. In addition, many site-specific factors have affected the uncertainty 6 

of this assessment that would upwardly bias the risk and hazard estimates. Exposure 7 

pathway-specific sources of uncertainty are discussed below. 8 

Soil 

A conservative screening process was used to identify COPCs for AOC 637. The potential for 

eliminating CPSSs with the potential for cumulative HI greater than one was addressed for 

noncarcinogens through the use of RBCs that were reduced one order of magnitude. For 

carcinogens, the RBCs are based on a conservative target risk of 1E-06. Use of conservative 

RBCs in combination with the use of maximum detected concentrations minimizes the likelihood 

of a significant contribution to riskhazard based on eliminated CPSSs. Of the CPSSs screened 

and eliminated from formal assessment, none was reported at a concentration close to its RBC 

(e.g., within 10% of its RBC). 

Groundwater 18 

The same conservative screening process used for soil was also used for groundwater. Of the 19 

CPSSs screened and eliminated from formal assessment, none was reported at a concentration 20 

close to its RBC (e.g., within 10% of its RBC). 21 

Groundwater is not currently used as a potable water source at AOC 637, nor is it used at 22 

NAVBASE or in the surrounding area. Municipal water is readily available. As previously 23 
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mentioned, it is highly unlikely that the site will be developed as a residential area, and it is i 

unlikely that a potable-use well would be installed onsite. It is probable that, if residences were 2 

constructed onsite and an unfiltered well were installed, the salinity and dissolved solids would 3 

preclude this aquifer from being an acceptable source of potable water. 	 4 

Background-related Risk 	 5 

Soil 	 6 

Aluminum, beryllium, and manganese were detected in AOC 637 surface soil above their 7 

respective RBCs and arsenic and manganese were detected in AOC 637 groundwater above their 8 

respective tap water RBCs. These elements were not considered in the risk assessment based on 9 

comparison to background concentrations. It is not unusual for naturally occurring or background 10 

concentrations of some elements to exceed RBCs. It is the risk assessment's function to identify 11 

excess risk and/or hazard, or that which is above background levels. The following is a discussion 12 

of the residential scenario risk/hazard associated with background concentrations of these 13 

elements. 	 14 

The beryllium background surface soil concentration (1.2 mg/kg) equates with an ILCR of 9E-06 is 

(based on the adult and child lifetime weighted average). The cumulative soil residential risk for 16 

AOC 637 is 7E-05. The background surface soil concentrations of aluminum (18,700 mg/kg), 17 

beryllium (1.2 mg/kg), and manganese (325 mg/kg) equate with an HI of 0.5 (based on the is 

resident child). The cumulative soil resident child HI for AOC 637 is 1. The arsenic background 19 

shallow groundwater concentration (17.8 .zg/L) equates with an ILCR of 4E-04 (based on the adult 20 

and child lifetime weighted average). The cumulative groundwater residential risk for AOC 637 21 

is 5E-04. The background shallow groundwater concentration of manganese (2,906 µg/L) equates 22 

with a an HI of 3. The cumulative groundwater resident child HI for AOC 637 is 18. 	23 

10.7.142 

Zone G RCRQ Facility Investigananon Reporr 
NA VBASE Charleston 

Semmon 10 - Site-Specific Evalaaiions 

mentioned, it is highly unlikely that the site will be developed as a residential area, and it is 

unlikely that a potable-use well would be installed onsite. It is probable that, if residences were 

constructed onsite and an well were installed, the salinity and dissolved solids would 

preclude this aquifer from being an acceptable source of potable water. 

Background-related Risk 

Soil 

Aluminum, beryllium, and manganese were detected in AOC 637 surface soil above their 

respective RBCs a d  arsenic and manganese were detected in AOC 637 groundwater above their 

respective tap water RBCs. These elements were not considered in the risk assessment based on 

comparison to background concentrations. It is not unusual for naturally occurring or background 

concentrations of some elements to exceed RBCs. It is the risk assessment's function to identify 

excess risk andlor hazard, or that which is above background levels. The following is a discussion 

of the residential scenario risWhazard associated with background concentrations of these 

elements. 

The beryllium background surface soil concentration (1.2 mg/kg) equates with an ILCR of 9E-06 

(based on the adult and child lifetime weighted average). The cumulative soil residential risk for 

AOC 637 is 7E-05. The background surface soil concentrations of aluminum (18,700 mglkg), 

beryllium (1.2 mgikg), and manganese (325 mg/kg) equate with an HI of 0.5 (based on the 

resident child). The cumulative soil resident child HI for AOC 637 is 1. The arsenic background 

shallow groundwater concentration (17.8 pg/L) equates with an ILCR of 4E-04 (based on the adult 

and child lifetime weighted average). The cumulative groundwater residential risk for AOC 637 

is 5 E-04. The background shallow groundwater concentration of manganese (2,906 pg/L) equates 

with a an HI of 3. The cumulative groundwater resident child HI for AOC 637 is 18. 
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10.7.8.7 Risk Summary 	 1 

The risk and hazard posed by contaminants at AOC 637 were assessed for the future site worker 2 

and the future site resident under RME assumptions. In surface soils, the incidental ingestion and 3 

dermal contact pathways were assessed in this HHRA. The groundwater pathway was based on 4 

ingestion of shallow groundwater and inhalation of contaminants resulting from domestic and or 5 

process use of shallow groundwater as represented by the initial quarter groundwater data. 6 

Table 10.7.32 presents the risk summary for each soil pathway/receptor group evaluated for 7 

AOC 637. 	 8 

Soil — Residential Scenario 	 9 

Residential soil pathway COCs identified for AOC 637 include arsenic, BEQs, hydrazine, and 10 

thallium. Figures 10.7-45 and 10.7-46 illustrate point risk and hazard estimates, respectively, for 11 

AOC 637 surface soil pathways under a residential scenario. Table 10.7.33 summarizes the risk 12 

and hazard contribution of each COPC at each sample location. This point risk map is based on 13 

the unlikely assumption that a potential future site resident will be chronically exposed to specific 14 

points. Exposure to surface soil conditions is more likely the result of uniform exposure to the 15 

soil conditions of the entire site (or exposure unit area) rather than specific points. Risk maps 16 

supplemented by the tables are useful to help visualize how chemicals driving risk estimates are 17 

spatially distributed across the site. 	 18 

Arsenic, BEQs, and hydrazine contributed to risk estimates above 1E-06 at all seven surface soil 19 

sample locations. Arsenic and BEQs contributed 90% or greater of the risk estimate for each 20 

sample location. Risks estimates ranged from 1E-05 (637SB004) to 6E-05 (637SB007). Hazard 21 

index estimates slightly exceeded unity at one surface soil sample location (637SB007). Hazard 22 

index estimates range from 0.2 (637SB004) to I (637SB007). 	 23 
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10.7.8.7 Risk Summary 

The risk and hazard posed by contmbnts  at AOC 637 were assessed for the future site worker 

and the future site resident under RME assumptions. In surface soils, the incidental ingestion and 

dennal contact pathways were assessed in this HHRA, The groundwater pathway was based on 

ingestion of shallow groundwater and inhalation of contaminants resulting from domestic and or 

process use of shallow groundwater as represented by the initial quarter groundwater data. 

Table 10.7.32 presents the risk summary for each soil pathwayireceptor group evaluated for 

AOC 637. 

Soil - Residential Scenario 

Residential soil pathway COCs identified for AOC 637 include arsenic, BEQs, hydrazine, and 

thallium. Figures 10.7-45 and 10.746 illustrate point risk and hazard estimates, respectively, for 

AOC 637 surface soil pathways under a residential scenario. Table 10.7.33 summarizes the risk 

and hazard contribution of each COPC at each sample location. This point risk map is based on 

the unlikely assumption that a potential future site resident will be chronically exposed to specific 

points. Exposure to surface soil conditions is more likely the result of uniform exposure to the 

soil conditions of the entire site (or exposure unit area) rather than specific points. Risk maps 

supplemented by the tables are useful to help visualize how chemicals driving risk estimates are 

spatially distributed across the site. 

Arsenic, BEQs, and hydrazine contributed to risk estimates above 1E-06 at all seven surface soil 19 

sample locations. Arsenic and BEQs contributed 90% or greater of the risk estimate for each 20 

sample location. Risks estimates ranged from 1E-05 (637SB004) to 6E-05 (637SB007). Hazard 21 

index estimates slightly exceeded unity at one surface soil sample location (637SB007). Hazard 22 

index estimates range from 0.2 (637SB004) to 1 (637SB007). 23 



Table 10.7.32 
Summary of Risk and Hazard 
AOC 637 
NAVBASE - Charleston, Zone G 
Charleston, South Carolina 

Medium 
Exposure 
Pathway 

HI 
(Adult) 

HI 
(Child) 

ILCR 
(LWA) 

HI 
(Worker) 

ILCR 
(Worker) 

Surface Soil Incidental 0.1 1 6E-05 0.04 7E-06 
Ingestion 

Dermal Contact 0.02 0.07 1E-05 0.02 5E-06 

Groundwater Ingestion 6 15 4E-04 2 9E-05 

Inhalation 1 3 2E-05 0.4 6E-06 

Sum of All Pathways 8 19 5E-04 3 1E-04 

Notes: 
ND 	Indicates not determined due to the lack of available risk information. 
ILCR Indicates incremental lifetime cancer risk 
HI 	Indicates hazard index 

Table 10.7.32 
Summary of Risk and Hazard 
AOC 637 
NAVBASE - Charleston, Zone G 
Charleston, South Cmlina 

Dermal Contact 

Notes: 
ND Indicates not determined due to the lack of available risk information. 
lLCR indicates incremental lifetime cancer risk 
HI Indicates hazard index 
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Table 10.7.33 
Point Estimates of Risk and Hazard - Surface Soil Pathways 
Residential Scenario 
AOC 637 
NAVBASE - Charleston, Zone G 
Charleston, South Carolina 

Site Location Parameter Concentration Units Hazard Index % HI Risk (E-06) % Risk 

637 001 Arsenic (As) 7.3 MG/KG 0.3337 100.00 19.0676 42.19 
637 001 B(a)P Equiv. 1507.2 UG/KG NA 24.9597 55.23 
637 001 Hydrazine 171 UG/KG NA 1.1638 2.58 
637 001 Thallium (TI) ND MG/KG NA NA 

Total 0.3337 45.1911 

637 002 Arsenic (As) 6.9 MG/KG 0.3154 69.17 18.0228 94.07 
637 002 B(a)P Equiv. 15.59 UG/KG NA 0.2582 1.35 
637 002 Hydrazine 129 UG/KG NA 0.8779 4.58 
637 002 Thallium (Ti) 0.82 MG/KG 0.1406 30.83 NA 

Total 0.4559 19.1589 

637 003 Arsenic (As) 6.8 MG/KG 0.3108 100.00 17.7616 52.71 
637 003 B(a)P Equiv. 874.6 UG/KG NA 14.4836 42.98 
637 003 Hydrazine 213 UG/KG NA 1.4496 4.30 
637 003 Thallium (TI) ND MG/KG NA NA 

Total 0.3108 33.6949 

637 004 Arsenic (As) 4.2 MG/KG 0.1920 100.00 10.9704 93.07 
637 004 B(a)P Equiv. ND UG/KG NA NA 
637 004 Hydrazine 120 UG/KG NA 0.8167 6.93 
637 004 Thallium (TI) ND MG/KG NA NA 

Total 0.1920 11.7871 

637 005 Arsenic (As) 8.25 MG/KG 0.3771 100.00 21.5490 93.24 
637 005 B(a)P Equiv. 67.451 UG/KG NA 1.1170 4.83 
637 005 Hydrazine 65.5 UG/KG NA 0.4458 1.93 
637 005 Thallium (TI) ND MG/KG NA NA 

Total 0.3771 23.1118 

637 006 Arsenic (As) 6 MG/KG 0.2742 100.00 15.6720 52.19 
637 006 B(a)P Equiv. 866.88 UG/KG NA 14.3558 47.81 
637 006 Thallium (TI) ND MG/KG NA NA 

Total 0.2742 30.0278 

637 007 Arsenic (As) 19 MG/KG 0.8684 82.70 49.6280 83.53 
637 007 B(a)P Equiv. 590.85 UG/KG NA 9.7847 16.47 
637 007 Thallium (TI) 1.06 MG/KG 0.1817 17.30 NA 

Total 1.0501 59.4127 

Table 10.7.33 
Point Estimates of Risk and Hazard - Surface Soil Pathways 
Residential Scenario 
AOC 637 
NAVBASE - Charleston, Zone G 
Charleston, South Carolina 

Site Location Parameter Concentration Units Hazard Index % HI Risk (E-06) % Risk 

637 001 Arsenic (As) 7.3 MGIKG 0.3337 
637 001 B(a)P Equiv. 1507.2 UGKG N A 
637 001 Hvdrazine 171 UGKG N A 
637 001 Thallium (TI) 

Total 
ND MGlKG N A 

0.3337 

637 002 Arsenic (As) 6.9 MGlKG 0.3154 
637 002 B(a)P Equiv. 15.59 UGlKG N A 
637 002 Hydrazine 129 UGlKG NA 
637 002 Thallium (TI) 0.82 MGJKG 0.1406 

Total 0.4559 

Arsenic (As) 
B(a)P Equiv. 
Hvdrazine 

6.8 MGlKG 0.3108 
874.6 UGlKG NA 

213 UGlKG NA 
ND MGlKG N A 

0.3108 
Tl;a~~ium (TI) 

Total 

4.2 MWKG 0.1920 
ND UGlKG NA 
120 UGIKG NA 

Arsenic (As) 
B(a)P Equiv. 
Hydrazine 
~hall ium (TI) 

Total 

Arsenic (As) 
B(a)P Equiv. 
Hydrazine 
Thallium (TI) 

Total 

8.25 M a K G  0.3771 
67.451 UGIKG NA 

65.5 UGlKG N A 
ND MWKG N A 

0.3771 

Arsenic (As) 
B(a)P Equiv. 

6 MGlKG 0.2742 
866.88 UGKG N A 

Thallium (TI) 
Total 

Arsenic (As) 
B(a)P Equiv. 

19 MGlKG 0.8684 
590.85 UGlKG N A 

1.06 MGIKG 0.1817 
1.0501 

~hal l ium.(~l)  
Total 
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Soil — Site Worker Scenario 	 1 

Arsenic and BEQs were identified as industrial soil pathway COCs for AOC 637. Figure 10.7-47 2 

illustrates point risk for AOC 637 surface soil pathways under an industrial scenario. 3 

Table 10.7.34 summarizes the risk and hazard contribution of each COPC at each sample location. 4 

Arsenic and BEQs contribute to risk estimates above 1E-06 at all seven surface soil locations. 5 

Industrial risk estimates range from 2E-06 (637SB004) to 9E-06 (637SB007). Hazard index 6 

estimates did not exceed unity at any surface soil location. 	 7 

Groundwater — Residential Scenario 	 8 

Residential groundwater pathway COCs identified for AOC 637 include antimony, barium, 9 

benzene, chlorobenzene, chromium, hydrazine, lead, 4-methylphenol, naphthalene, thallium, 10 

tetryl, and xylene. Figures 10.7-48 and 10.7-49 illustrate point risk and hazard estimates for 11 

AOC 637 groundwater pathways under a residential scenario. Table 10.7.35 summarizes the risk 12 

and hazard contribution of each COPC at each monitoring well location. Benzene, 13 

1,4-dichlorobenzene, and hydrazine contributed to risk estimates above 1E-06 at all three 14 

first-quarter groundwater sample locations. Benzene was the primary contributor to risk estimates 15 

associated with the groundwater sample collected from monitoring well 637001, and hydrazine 16 

was the primary contributor to risk estimates associated with 637002 and 637003. Initial 17 

groundwater samples collected from monitoring wells 637001 and 637003 were associated with is 

hazard indices above unity. 	Antimony, barium, benzene, chlorobenzene, chromium, 19 

ethylbenzene, 4-methylphenol, naphthalene, thallium, and xylene were the primary contributors 20 

to hazard index projections at these two locations. 	 21 

Groundwater — Site Worker Scenario 	 22 

Site worker groundwater pathway COCs identified for AOC 637 include antimony, barium, 23 

benzene, hydrazine, and thallium. AOC 637 groundwater is not currently used as a source of 24 

potable or process water nor is it anticipated to be used in the future. Risk and hazard projections 25 
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Soil - Site Worker Scenario 

Arsenic and BEQs were identifed as industrial soil pathway COCs for AOC 637. Figure 10.7-47 

illustrates point risk for AOC 637 surface soil pathways under an industrial scenario. 

Table 10.7.34 summarizes the risk and hazard contribution of each COPC at each sample location. 

Arsenic and BEQs contribute to risk estimates above 1E-06 at all seven surface soiI locations. 

Industrial risk estimates range from 2E-06 (637SB004) to 9E-06 (637S3007). Hazard index 

estimates did not exceed unity at my surface soil location. 

Groundwater - Residential Scenario 

Residential groundwater pathway COCs identified for AOC 637 include antimony, barium, 

benzene, chlorobenzene , chromium, hydrazine, lead, 4-methylphenol, naphthalene, thallium, 

tetryl, and xylene. Figures 10.748 and 10.7-49 illustrate point risk and hazard estimates for 

AOC 637 groundwater pathways under a residential scenario. Table 10.7.35 summarizes the risk 

and hazard contribution of each COPC at each monitoring well location. Benzene, 

1,4-dichlorobenzene, and hydrazine contributed to risk estimates above 1E-06 at all three 

first-quarter groundwater sample locations. Benzene was the primary contributor to risk estimates 

associated with the groundwater sample collected from monitoring we11 637001, and hydrazine 

was the primary contributor to risk estimates associated with 637002 and 637003. Initial 

groundwater samples collected from monitoring wells 637001 and 637003 were associated with 

hazard indices above unity. Antimony, barium, benzene, chlorobenzene, chromium, 

ethylbenzene, 4-methylphenol, naphthalene, thallium, and xylene were the primary contributors 

to hazard index projections at these two locations. 

Groundwater - Site Worker Scenario 

Site worker groundwater pathway COCs identified for AOC 637 include antimony, barium, 

benzene, hydrazine, and thallium. AOC 637 groundwater is not currently used as a source of 

potable or process water nor is it anticipated to be used in the future. Risk and hazard projections 
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Table 10.7.34 
Point Estimates of Risk and Hazard - Surface Soil Pathways 
Industrial Scenario 
AOC 637 
NAVBASE - Charleston, Zone G 
Charleston, South Carolina 

Site Location Parameter Concentration Units Hazard Index % HI Risk (E-06) % Risk 

637 001 Arsenic (As) 7.3 MG/KG 0.0168 100.00 2.6974 34.71 
637 001 B(a)P Equiv. 1507.2 UG/KG NA 5.0750 65.29 

Total 0.0168 7.7724 

637 002 Arsenic (As) 6.9 MG/KG 0.0159 100.00 2.5496 97.98 
637 002 B(a)P Equiv. 15.59 UG/KG NA 0.0525 2.02 

Total 0.0159 2.6021 

637 003 Arsenic (As) 6.8 MG/KG 0.0156 100.00 2.5126 46.04 
637 003 B(a)P Equiv. 874.6 UG/KG NA 2.9449 53.96 

Total 0.0156 5.4575 

637 004 Arsenic (As) 4.2 MG/KG 0.0097 100.00 1.5519 100.00 
637 004 B(a)P Equiv. ND UG/KG NA NA 

Total 0.0097 1.5519 

637 005 Arsenic (As) 8.25 MG/KG 0.0190 100.00 3.0484 93.07 
637 005 B(a)P Equiv. 67.451 UG/KG NA 0.2271 6.93 

Total 0.0190 3.2755 

637 006 Arsenic (As) 6 MG/KG 0.0138 100.00 2.2170 43.17 
637 006 B(a)P Equiv. 866.88 UG/KG NA 2.9189 56.83 

Total 0.0138 5.1359 

637 007 Arsenic (As) 19 MG/KG 0.0437 100.00 7.0206 77.92 
637 007 B(a)P Equiv. 590.85 UG/KG NA 1.9895 22.08 

Total 0.0437 9.0101 

Table 10.7.34 
Point Estimates of Risk and Hazard - Surface Soil Pathways 
Industrial Scenario 
AOC 637 
NAVBASE - Charleston, Zone G 
Charleston, South Carolina 

Site Location Parameter Concentration Units Hazard Index % HI Risk (E-06) % Risk 

637 001 Anienic (As) 7.3 MGIKG 0.0168 100.00 2.6974 34.71 
637 001 B(a)P Equiv. 1507.2 UGIKG NA 5.0750 65.29 

fatal 0.0168 7.7724 

637 002 Arsenic (As) 6.9 MGIKG 0.0159 100.00 2.5496 97.98 
637 002 B(a)P Equiv. 15.59 UGIKG NA 

Total 0.0159 

637 003 Arsenic (As) 6.8 MGlKG 0.0156 100.00 2.5126 46.04 
637 003 B(a)P Equiv. 

Total 

637 004 Arsenic (As) 4.2 MWKG 0.0097 100.00 1.5519 100.00 
637 004 B(a)P Equiv. ND UGIKG NA N A 

Total 0.0097 1.5519 

637 005 Arsenic (As) 8.25 MWKG 0.0190 100.00 3.0484 93.07 
637 005 B(a)P Eguiv. 67.451 UGIKG NA 0.2271 6.93 

fotal 0.0190 3.2755 

637 006 Arsenic (As) 6 MGIKG 0.0138 100.00 2.2170 43.17 
637 006 B(a)P Equiv. 866.88 UGlKG NA 2.9189 56.83 

Total 0.0138 5.1359 

637 007 Arsenic (As) 19 MGlKG 0.0437 100.00 7.0206 77.92 
637 007 B(a)P Equiv. 590.85 UG/KG N A 1.9895 22.08 

Total 0.0437 9.01 01 
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Table 10.7.35 
Point Estimates of Risk and Hazard - Groundwater Pathways 
Residential Scenario 
AOC 637 
NAVBASE - Charleston, Zone G 
Charleston, South Carolina 

Site Location Parameter Concentration Units Hazard Index % HI Risk (E-06) % Risk 

637 001 1,4-Dichlorobenzene ND UG/L NA NA 
637 001 4-Methylphenol (p-Cresol) ND UG/L NA NA 
637 001 Antimony (Sb) 8.7 UG/L 1.3904 9.12 NA 
637 001 Barium (Ba) 6000 UG/L 5.4795 35.93 NA 
637 D01 Benzene 55 UG/L 4.1123 26.96 47.4442 100.00 
637 001 Beryllium (Be) ND UG/L NA NA 
637 001 Chlorobenzene 38 UG/L 0.5469 3.59 NA 
637 001 Chromium (Cr) 33.6 UG/L 0.4296 2.82 NA 
637 001 Ethylbenzene 440 UG/L 0.3796 2.49 NA 
637 001 Lead (Pb) 44.1 UG/L NA NA 
637 001 Naphthalene 20 UG/L 0.0320 0.21 NA 
637 001 Thallium (TI) 3 UG/L 2.3973 15.72 NA 
637 001 Toluene 92 UG/L 0.0810 0.53 NA 
637 001 Xylene (Total) 6300 UG/L 0.4027 2.64 NA 

Total 15.2512 47.4442 

637 002 1,4-Dichlorobenzene 2 UG/L 0.0011 0.36 1.4278 0.55 
637 002 4-Methylphenol (p-Cresol) ND UG/L NA NA 
637 002 Antimony (Sb) ND UG/L NA NA 
637 002 Barium (Ba) 211 UG/L 0.1927 61.89 NA 
637 002 Benzene ND UG/L NA NA 
637 002 Beryllium (Be) ND UG/L NA NA 
637 002 Chlorobenzene 7 UG/L 0.1007 32.36 NA 
637 002 Chromium (Cr) 1.4 UG/L 0.0179 5.75 NA 
637 002 Ethylbenzene ND UG/L NA NA 
637 002 Hydrazine 5.8 UG/L NA 258.7867 100.00 
637 002 Lead (Pb) 1.2 UG/L NA NA 
637 002 Naphthalene ND UG/L NA NA 
637 002 Thallium (TI) ND UG/L NA NA 
637 002 Toluene ND UG/L NA NA 
637 002 Xylene (Total) ND UG/L NA NA 

Total 0.3113 258.7867 

637 003 1,4-Dichlorobenzene 2 UG/L 0.0011 0.01 1.4278 0.42 
637 003 4-Methylphenol (p-Cresol) 50 UG/L 0.6393 6.40 NA 
637 003 Antimony (Sb) 6.8 UG/L 1.0868 10.87 NA 
637 003 Barium (Ba) 3471 UG/L 3.1699 31.71 NA 
637 003 Benzene 3 UG/L 0.2243 2.24 2.5879 0.75 
637 003 Beryllium (Be) ND UG/L NA NA 
637 003 Chlorobenzene 2 UG/L 0.0288 0.29 NA 
637 003 Chromium (Cr) 5.1 UG/L 0.0652 0.65 NA 
637 003 Ethylbenzene ND UG/L NA NA 
637 003 Hydrazine 7.65 UG/L NA 341.3307 99.25 
637 003 Lead (Pb) 13.3 UG/L NA NA 
637 003 Naphthalene 240 UG/L 0.3836 3.84 NA 
637 003 Thallium (Ti) 5.5 UG/L 4.3950 43.97 NA 
637 003 Toluene 2 UG/L 0.0018 0.02 NA 
637 003 Xylene (Total) 6 UG/L 0.0004 NA 

Total 9.9949 343.9186 

Table 10.7.35 
Point Earnates of Risk and Hazard - Grounctwater Pathways 
Residential Scenario 
AOC 637 
NAVBASE - Charleston, Zone G 
Charleston. South Carolina 

Site Location Parameter Concentration Units Hazard index 

1,4Dichlorobemene 
CMethylphenol (p-Cresd) 
Antimony (Sb) 
Barium (Ba) 
Benzene 
Beryllium (Be) 
Chlorobenzene 
Chromium (Cr) 
Ethylbenzene 
Lead (Pb) 
Naphthalene 
Thallium (f I) 
Toluene 

637 001 Xylene (Total) 
Total 

1 ,4Dichlorobenzene 
4-Methylphenol (p-Cresol) 
Antimony (Sb) 
Barium (Ba) 
Benzene 
Beryllium (Be) 
C hlorobenzene 
Chromium (Cr) 
Ethylbenzene 
H ydrazine 
Lead (Pb) 
Naphthalene 
Thallium (TI) 
Toluene 

637 002 Xylem (Total) 
Total 

1 ,CDichlordxnzene 
4-Methylphenol (p-Cresol) 
Antimony (Sb) 
Barium (Ba) 
Benzene 
Beryllium (Be) 
Chlorobenzene 
Chmrnium (Cr) 
Ethylbenzene 
Hydrazine 
Lead (Pb) 
Naphthalene 
Thallium (TI) 
Toluene 

637 a03 Xylem (Total) 
Total 

ND UG/L 
ND UGIL 
8.7 UGIL 

6000 UGlL 
55 UGIL 
ND UGlL 
38 UGIL 

33.6 UGIL 
440 UGlL 

44.1 UG/L 
20 UWL 
3 UGlL 

92 UGIL 
6300 UGlL 0.4027 

15.2512 

2 UGJL 
ND UG/L 
ND UGIL 
211 UWL 
ND UG/L 
ND UG/L 

7 UGlL 
1.4 UGfL 
ND UGIL 
5.8 UWL 
1.2 UGlL 
ND UGIL 
ND UGIL 
ND UGlL 

2 UGlL 
50 UGfL 
6.8 UGlL 

3471 UG/L 
3 UGIL 

ND UGIL 
2 UGlL 

5.1 UGIL 
ND UGIL 

7.65 UGlL 
13.3 UGIL 
240 UGIL 
5.5 UGlL 

2 UGfL 
6 UGlL 0.0004 

9.9949 

W HI Risk (E06) % Risk 
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under the site worker are less conservative than those calculated under the residential site use 

scenario. Therefore any remedial decisions regarding groundwater should consider the residential 2 

risk assessment. 	 3 

10.7.8.8 Remedial Goal Options 	 4 

Soil 	 5 

RGOs for carcinogens were based on the lifetime weighted average site resident as presented in 6 

Table 10.7.36 for surface soil. Hazard-based RGOs were calculated based on the hypothetical 7 

child resident. 

Groundwater 	 9 

Shallow groundwater RGOs were based on the generic site resident scenario are shown in lo 

Table 10.7.37. 	 II 

10.7.9 Corrective Measures Considerations 	 12 

Based on the analytical results and the human health risk assessment for AOC 637, COCs 13 

requiring further evaluation through the CMS process have been identified for surface soil and 14 

groundwater. The site is currently in a moderately developed urban setting and risk to human 15 

health was evaluated under both the residential and industrial (site worker) scenarios. For these 16 

scenarios, the incidental ingestion and dermal contact exposure pathways were evaluated. Hazard 17 

was evaluated for noncarcinogenic contaminants through incidental ingestion and dermal contact 18 

scenarios as well. 	 19 

As recommended by SCDHEC, a COC is considered to be any chemical contributing to a 20 

cumulative risk level of 1E-06 or greater and/or a cumulative hazard index above 1.0, and whose 21 

individual risk exceeds 1E-06 or whose hazard quotient exceeds 0.1. 	 22 
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under the site worker are less conservative than those calculated under the residential site use 

scenario. Therefore any remedial decisions regarding groundwater should consider the residential 

risk assessment. 

10.7.8.8 Remedial Goal Options 

Soil 

RGOs for carcinogens were based on the lifetime weighted average site resident as presented in 

Table 10.7.36 for surface soil. Hazard-based RGOs were calculated based on the hypothetical 

child resident. 

Groundwater 

Shallow groundwater RGOs were based on the generic site resident scenario are shown in 

Table 10.7.37. 

10.7.9 Corrective Measures Considerations 

Based on the analytical results and the human health risk assessment for AOC 637, COCs 

requiring further evaluation through the CMS process have been identified for surface soil and 

groundwater. The site is currently in a moderately developed urban setting and risk to human 

health was evaluated under both the residential and industrial (site worker) scenarios. For these 

scenarios, the incidental ingestion and dermal contact exposure pathways were evaluated. Hazard 

was evaluated for noncarcinogenic contaminants through incidental ingestion and dermal contact 

scenarios as well. 

As recommended by SCDHEC, a COC is considered to be any chemical contributing to a 

cumulative risk level of 1E-06 or greater and/or a cumulative hazard index above 1 .O, and whose 

individual risk exceeds 1E-06 or whose hazard quotient exceeds 0.1. 



Tau., 10.7.36 
Remedial Goal Options Surface Soil 
AOC 637 
NAVBASE - Charleston, Zone G 
Charleston, South Carolina 

Residential-Based Remedial Goal Options 

Chemical 

Slope 
Factor 

(mg/kg-day)-1 

Reference 
Dose 

(mg/kg-day) 
EPC 

mg/kg 

Hazard-Based 
Remedial Goal Options 

3 	1 	0.1 
mg/kg mg/kg mg/kg 

Risk-Based 
Remedial Goal Options 
1E-06 	1E-05 	1E-04 
mg/kg 	mg/kg 	mg/kg 

Background 
Concentration 

mg/kg 

Inorganics 
Arsenic 1.5 0.0003 19 66 22 2.2 0.38 3.8 38 17.2 
Thallium NA 8E-05 1.06 ERR ERR ERR ND ND ND 0.85 

Semivolatile Organics 
Benzo(a)pyrene Equivalent 7.3 NA 1.507 ND ND ND 0.031 0.31 3.1 NA 

Propellants 
Hydrazine 3 NA 0.213 ND ND ND ERR ERR ERR NA 

Worker-Based Remedial Goal Options 

Chemical 

Slope 
Factor 

(mg/kg-day)-1 

Reference 
Dose 

(mg/lcg-day) 
EPC 

mg/kg 

Hazard-Based 
Remedial Goal Options 

3 	1 	0.1 

mg/kg mg/kg mg/kg 

Risk-Based 
Remedial Goal Options 
1E-06 	1E-05 	1E-04 
mg/kg 	mg/kg 	mg/kg 

Background 
Concentration 

mg/kg 

Inorganics 
Arsenic 1.5 0.0003 19 1302 434 43 2.7 27 271 17.2 
Thallium NA 8E-05 1.06 ERR ERR ERR ND ND ND 0.85 

Semivolatile Organics 
Benzo(a)pyrene Equivalent 7.3 NA 1.507 ND ND ND 0.14 1.4 14 NA 

Propellants 
Hydrazine 3 NA 0.213 ND ND ND 0.72 7.2 72 NA 

NOTES: 
EPC Exposure point concentration 
NA Not applicable 
ND Not determined 

- 	Remedial goal options were based on the residential lifetime weighted average for carcinogens 
and the child resident or site worker for noncarcinogens 
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Table 10.7.37 
Remedial Goal Options Groundwater 
AOC 637 
NAVBASE - Charleston, Zone G 
Charleston, South Carolina 

Residential-Based Remedial Goal Options 

Chemical 

Oral 
SF 

(mg/kg-day)-1 

Oral 
RfD 

(mg/kg-day) 
EPC 
mg/I 

Hazard-Based 
Remedial Goal Options 
0.1 	1.0 	3 

mg/i 	mril 	mell 

Risk-Based 
Remedial Goal Options 
1E-06 	1E-OS 	1E-04 
mg/1 	mgn 	me 

Background 
Concentration 

mg/{ 
MCL 
mg/1 

Inorganics 
Antimony (Sb) NA 0.0004 0.0087 0.00063 0.0063 0.019 ND ND ND 0.00485 0.006 
Barium (Ba) NA 0.07 6 0.11 1.1 3.3 ND ND NI) 0.031 2 
Chromium (Cr) NA 0.005 0.0336 0.0078 0.078 0.23 ND ND ND 0.00388 0,1 
Lead (Pb) NA NA 0.0441 ND ND ND ND ND ND 0.0046 0.015 
Thallium (T1) NA 8E-05 0.0055 0.00013 0.0013 0.0038 NI) ND ND NA 0.002 

Semivolatile Organics 
4-Methylphenol NA 0.005 0.05 0.0078 0.078 0.23 ND ND ND NA NA 
Naphthalene NA 0.04 0.24 0.063 0.63 1.9 ND NI) ND NA NA 

Volatile Organics 
Benzene 0.029 0.003 0.055 0.0017 0.017 0.051 0.0011 0.011 0.11 NA 0.005 
Chlorobenzene NA 0.02 0.038 0.0069 0.069 0.21 ND ND ND NA NA 
Ethylbenzene NA 0.1 0.44 0.13 1.3 4.0 ND ND ND NA 0.7 
Xylene (total) NA 2 6.3 1.6 16 47 ND ND ND NA 10 

Propellants/Explosives 
Hydrazine 3 NA 0.00765 ND ND ND 0.000022 0.00022 0.0022 NA NA 
Tetryl NA 0.01 0.038 0.016 0.16 0.47 ND ND ND NA NA 

NOTES: 
EPC Exposure point concentration 
NA 	Not applicable 
ND Not Determined 
- 	Remedial goal options were based on the residential lifetime weighted average for carcinogens 

and the child resident for noncarcinogens. 

Table 10.7.37 
Remedial Goal Options Groundwater 
AOC 637 
NAVBASE - Charleston, Zone G 
Charleston, South Camlina 

Rcsidtntial-B.scd Remedial Goal Options 

Chemical 

Inorganics 
Antimony (Sb) N A 0.0004 0.0087 
Barium (Ba) N A 0.07 6 
Chromium (Cr) N A 0.005 0.0336 
Lead (Pb) N A NA 0.0441 
Thallium (Tl) N A 8E-05 0.0055 

Semivolatile Organics 
4-Methylphenol N A 0.005 0.05 
Naphthalene N A 0.04 0.24 

Volatile Organics 
B e m e  0.029 0.003 0.055 
Chlorobenzene NA 0.02 0.038 
Ethy lbenzene N A 0.1 0.44 
Xylene (total) N A 2 6.3 

b e d i a l  Goal Options 
Risk-Based 

Remedial Goal Options Background 

ND ND ND 
N D N D N D  

NOTES: 
EPC Exposure point concentration 
NA Not applicable 
ND Not Determined - Remedial goal options were based on the residential lifetime weighted average for carcinogens 

and the child resident for noncarcinogens. 
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Arsenic, BEQs, hydrazine, and thallium were identified as soil pathway COCs for AOC 637. 1 

Antimony, arsenic, barium, benzene, chlorobenzene, chromium, hydrazine, lead, 4-methylphenol, 2 

naphthalene, tetryl, thallium, and xylene were identified as groundwater COCs for AOC 637. 3 

Table 10.7.38 presents cumulative and COC-specific exposure risks and hazard quotients. 	4 

Risk-based remedial goals for surface soil and groundwater are presented in Tables 10.7.36 and 5 

10.7.37, respectively. Potential corrective measures for soil are presented in Table 10.7.39. 	6 

Table 10.7.38 
Zone G 

AOC 637 
Cumulative and Chemical-Specific Exposure Risks and Hazard 

Risk 	 Hazard 

Chemical 
	

Industrial 	 Residential 	 Industrial 	 Residential 

Soil 

Arsenic 	 7.0E-06 	 5.0E-05 	 0.044 	 0.87 

BEQs 	 5.1E-06 	 2.5E-05 	 ND 	 ND 

Hydrazine 	 /9E-07 	 1.5E-06 	 ND 	 ND 

Thallium 	 ND 	 ND 	 0.009 	 0.182 

Cumulative 	 1.2E-05 	 7.6E-05 	 0.05 	 1.05 

Groundwater 

Antimony 	 ND 	 ND 	 0.21 	 1.4 

Barium 	 ND 	 ND 	 0.84 	 5.5 

Benzene 	 1.1E-05 	 4.8E-05 	 0.49 	 3.3 

Chlorobenzene 	 ND 	 ND 	 0.084 	 0,55 

Chromium 	 ND 	 ND 	 0.066 	 0.43 

Hydrazine 	 8.0E-05 	 3.5E-04 	 ND 	 ND 

Lead 	 ND 	 ND 	 ND 	 ND 

4-methylphcnol 	 ND 	 ND 	 0.098 	 0.64 

Naphthalene 	 ND 	 ND 	 0.059 	 0.38 

Telly! 	 ND 	 ND 	 0.037 	 0.24 
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Arsenic, BEQs, hydrazine, and thallium were identified as soil pathway COCs for AOC 637. 1 

Antimony, arsenic, barium, benzene, chlorobe~lzene, chromium, hydrazine, lead, 4-methylphenol, 2 

naphthalene, tetryl, thallium, and xyiene were identified as groundwater COCs for AOC 637. 3 

Table 10.7.38 presents cumulative and COC-specific exposure risks and hazard quotients. 4 

Risk-based remedial goals for surface soil and groundwater are presented in Tables 10.7.36 and s 

10.7.37, respectively, Potentid corrective measures for soil are presented in Table 10.7.39. 6 

Tabk 10.7.38 
ZoncG 
AOC 637 

clrmolrtirr and Clwi11W4- Exposurr Risks ard Hsnrd 

Risk m2ard 

Atsenif 7 .OE-06 S.wiJ!i 0.044 0.87 

BEQs S.lE-06 2.5E45 ND ND 

Hydrsrinc 2 . 9 M  1.5B-M ND ND 

Thallium ND ND 0.009 0.162 

L.ZE-OS 7.SE.03 CumukriU~ 0.M 3.05 

Antimony 

Barium 

Benzene 

Chlorobeoznw 

Chromium 

Hydmine 

Lead 

4-methylphenol 

Naphthalene 



Hazard 

Table 10.7.38 
Zone G 

AOC 637 
Cumulative and Cbemical-Specilic Exposure Risks and Hazard 

Risk 

Industrial 	 Residential Residential Industrial Chemical 

ND ND 

ND 

9.1E-05 

0.67 

.0.062 

2.69 

4.4 

0.4 

17.7 

Thallium 

Xylene 

Cumulative 

• Ni* 

4.0E-04 

Medium Compounds Potential Corrective Measures 

Groundwater Antimony, arsenic, barium, benzene, 
chlorobenzene, chromium, hydrazine, 
lead, 4-methylphenol, naphthalene, tetryl, 
thallium, and xylem 

a) No action 
b) Monitoring 
c) Ex-situ physical/chemical treatment and discharge to POTW 
d) Ex-situ physical/chemical treatment and discharge through NPDES 

permitting 

Note: 
ND = Not detected 

Table 10.7.39 
Zone G 

AOC 637 
Potential Corrective Measures 

Arsenic, BEQs. /1m/thimble, and thallium 	a) No action 
b) Excavate affsite disposal, and monitoring 
c) Contaiornemicapping 
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Tabk 10.7.38 
k c  

AOC 637 
C ~ i i v e n a d ~ ~ E x p a a v c ~ d ~  

Cumulative 9.1E-05 4.0Ea 2.69 

Note: 
ND = Not detected 

Tabk 10.7.39 
ZancG 
AOC 637 

Potential C o d e  M u m m i  

Medilnn Compolmdr Patcntlal Comctire Mesmrc? 

Soil A&, BE@, l lydwh, lad w i  a) No lcIi011 

Gmundwater Antimony, arsenic, barium, benzene, a) No action 
chlorobc~~~~,chromium,hydrazinc. b)Monit~ring 
lead. 4-mthylphtool. ~phh lene ,  w y l .  c) Ex-situ physical/chemical treatment md discharge to POTW 
drallium, and xylenc d) Ex-situ physical/chemical treatment and discharge through NPDES 


